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PART 1

INTRODUCTION

Exterior subsurface investigation at the Rose Chemicals Site (Site) consisted
of the drilling and installation of 8 nests of two (2) groundwater monitoring
wells each (see Figure I-1) and. the excavation of 11 test pits (see Figure 1-2).
Each nest consisted of a shallow monitoring well advanced to auger refusal at
depths of 5 to 16 feet, and a deep monitoring well drilled to a depth of 50 feet
or to a minimum of 40 feet penetration into the bedrock, whichever was less.
The monitoring wells are designated with the prefix MW. Those with designated
numbers in the 100s are the deep monitoring wells drilled into the bedrock, and
those with designated numbers in the 200s are the shallow monitoring wells
drilled to the top of bedrock only. Three rounds of groundwater sampling were

conducted after development of the monitoring wells.

Exterior subsurface investigation activities were performed as outlined in the
Sampling and Analysis Plan, Rose Chemicals Site, Holden, Missouri, Burns &
McDonnell Engineering Company, January 1989 (SAP). Additional subsurface

investigation activities were performed at the Site as outlined in Addendum No. 1

to the Sampling and Analysis Plan, Rose Chemicals Site, Holden, Missouri, Burns &

McDonnell Engineering Company, July 1989.

MW-101, MW-102, MW-103, MW-201, MW-202, and MW-203 were drilled and installed
by John Mathes & Associates, Columbia, Illinois. Information about these

monitoring wells is taken from Rose Chemical Project, Holden, Missouri Site
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Investigation, Preliminary Site Assessment Report, John Mathes and Associates,
July 31, 1987. MW-104 through MW-111 and MW-204 through MW-211 were drilled and
installed by Layne-Western Company under the direction of Burns & McDonnell

Engineering.

Soil samples and rock cores from MW-104 through MW-111 were inspected,
geologically logged, and sampled by a Burns & McDonnell geologist. Continuous
soil sampling by split-spoon samplers or Shelby tubes was performed until bedrock
was encountered. Soil sambles were obtained -for analysis of the contaminants
of concern which are polychlorinated biphenyls (PCBs), volatile organic compounds
(VOCs), and semivolatile organic compounds (SVOCs). Engineering properties of
the soil samples were also evaluated. Bedrock was cored and geologically logged
to a depth of approximately 50 feet in each of the boreholes for the deep
monitoring wells. In addition, prior to well placement the boreholes of MW-104,
MW-107, and MW-110, were packer tested to determine the in-situ hydraulic
conductivity of selected bedrock layers. An in-situ hydraulic conductivity test
(slug test) also was conducted on MW-104 after its development. The slug test
consisted of removing a known volume of water from the monitoring well and
.measuring the groundwater recharge rate into the monitoring well. The slug test
was performed and calculated according to procedures described by Hvorslev

(U.S. Army Corps of Engineers Bulletin No. 36, 1951).

Soil samples from the adjacent shallow borehole of each nest were not
taken; however, soil from these wells was.visually inspected and geologically
logged in the field by a Burns & McDonnell geologist. Slug tests were conducted

on MW-205, MW-206, and MW-210.
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Eleven test pits were excavated adjacent to and beneath_the on-site sanitary and
storm sewers at the Site. The test pits were excavated with a backhoe to sewer
invert elevation. At each test pit, a soil sample wés taken from underneath the
sewer at sewer invert elevation and analyzed for PCBs, VOCs, and SVOCs. . The test

pits were backfilled with clean gravel from an off-site source upon completion.

Drilling and test pit logs were prepared in the field by a Burns & McDonnell
geologist. Information obtained during the drilling and test pit excavation will
be used to further define: (1) stratigraphy of the subsurface units, (2)
physical and engineering properties of the soil and bedrock, (3) presence of
contamination in the subsurface, and if present (4) the type and approximate

extent of the contamination.

The Site Health and Safety Plan, Rose Chemicals Site, Holden, Missouri, Burhs &

McDonnell Engineering Company, January 1989, was followed at all times. Level
C personal protective equipment was initially worn for exterior subsurface
investigation activities. However, based upon TIP Photoionizer and HNu Model
PI101 readings, exterior subsurface investigation activities were downgraded to

modified level D personal protective equipment.

The purpose of this technical memorandum is to document the field activities
performed during the Remedial Investigation (RI) subsurface investigation.
Procedures for the drilling and installation of the monitoring wells and the
excavation of the sewer sampling test pits are presented. Geology  and

hydrogeology of the soil and bedrock is presented in Part IV. Drilling logs for
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all monitoring well boreholes drilled during the RI subsurface investigations
are included in Appendix A of this report. Appendix B is a record of observed
water level readings of the monitoring wells. Appendix C contains a record of
observed pH values for the monitoring wells. The logs of five test pits are in
Appendix D. Appendix E contains the laboratory report from Kansas City Testing
Laboratory. Appendix F contains the drilling logs and well construction records
for the previously installed groundwater monitoring wells. Other figures
provided in this report (following the text) include geologic profile;
constructed using data from the drilling logs of the deep boreholes, monitoring
well construction records for both the shallow and deep monitoring wells, a
shallow groundwater gradient map, a deep groundwater gradient map, profile views
of five test pits, a top of rock contour map, a stratigraphic column, and a net

soil thickness map.

I-4 RSSITM.MH




PART II

MONITORING WELLS

A. GENERAL

Drilling of the boreholes and installation of the monitoring wells were
completed by the Layne-Western Company, Kansas City, Kansas. A Burns &
McDonnell geologist continuously observed these activities. During drilling

the geologist also performed air monitoring and prepared drilling logs.

1. AIR MONITORING
Air in the vicinity of drilling operations, both within the borehole and
in the worker breathing zone, was monitored with a Photovac T.I.P. II
"(TIP) photoionization detector (10.2-eV lamp) or an HNU photoionization
detector to assess levels of VOCs. In addition, all soil samples were
screened in the field with the TIP to detect the presence of VOCs. TIP
or HNU readings were recorded in the field logbooks and on the drilling

logs.

2. DRILLING OGS
The drilling logs for the boreholes were prepared in the field by a
Burns & McDonnell geologist through observation of the drilling
operations, and the examination and classification of soil and rock
samples. The deep boreholes were drilled, sampled, and geologically
logged. The adjacent-shallow borehole in each nested pair was not

sampled, but was logged by a Burns & McDonnell geologist based on visual
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inspection of drill cuttings. The logs for the boreholes drilled during
the RI are included as Appendix A to this memorandum. The drilling logs
for the previously installed monitoring wells are contained in
Appendix F. The logs were used to produce the geologic profiles shown
in Figures II-1 through II-4. The profile locations are shown on
Figure I-1. The logs will be used throughout the RI activities to

prepare the geologic and hydrogeologic model of the Site.

B. DEEP MONITORING WELLS

1. SOIL BORING

The deep boreholes were advanced to auger refusal (approximately top of
bedrock) wusing 6-inch diameter hollow stem augers (Figure II-5,
Step 1). Split-spoon and Shelby tube samples were obtained during the
augering phase. To prevent cross-contamination between the overburden
soil and the bedrock, an uncapped 4-inch diameter steel surface casing
was set and grouted into the bedrock with a bentonite cement grout
(Figure II-5, Step 2), at depths ranging from 0.7 to 6.0 fget below the
top of rock. The grout filled the cavity between the casing and the
borehole. The borehole was left undisturbed for a period of at least

24 hours to allow the grout to set up.
After curing, the grout inside the bottom of the surface casing and

below the surface casing was then drilled out using rotary wash drilling

techniques with a tri-cone bit (Figure II1-5, Step 3). At this point the
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borehole was prepared for bedrock coring which is discussed in a

succeeding section.

SOIL SAMPLING -

Continuous subsurface soil samples were obtained from ground surface to
the top of bedrock in each of the deep boreholes, using standard
penetration test split-spoon samplers according to ASTM D1586 or 3-inch

diameter Shelby tubes according to ASTM D1587.

A total of 50 soil samples of various lengths (see Table II-1), were
taken from the deep boreholes. Portions of 17 of these samples were
selected for chemical analyses for PCBs, VOCs, and SVOCs. 1In accordance
with the SAP, two soil samples were selected for chemical analyses from
each deep borehole, except for MW-106 where three soil samples were
selected for analysis ‘due to the small quantities of the recovered
samples. Also, in accordance with the SAP, replicate samples were
prepared and analyzed. The sample matrix identifying all sample
locations and the samples selected for laboratory analysis is presented

in Table II-1.

All soil samples slated for chemical analysis were placed in pre-cleaned
sample jars provided by EMS Laboratories, Inc., Kansas City, Missouri.
A subsample of each soil sample collected was stored in a separate glass
jar for possible subsequent testing for engineering properties of
percent moisture, Atterberg limits, and hydrometer analysis. A total

of six soil samples were selected to be tested by Kansas City Testing
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Laboratory. The sample matrix identifying the samples selected for
laboratory analysis is presented in Table II-1. Samples were selected
only if the corresponding chemical analyses showed low to "below

detection limit" concentrations for the target compounds.

One Shelby tube sample each from boreholes for MW-105, MW-106, MW-107,
and MW-110 was obtained. 1In accordance with the SAP, the samples from
MW-105, MW-106 and MW-110 were submitted to Kansas City Testing
Laboratory for laboratory determination of soil permeability. The
Shelby tube sample from MW-107 was retained for possible subsequent
testing, if required. The 1laboratory permeability determinations
utilized the U.S. Army Corps of Engineers method contained in
EM-1110-2-1906, Appendix VII (permeability calculated from consolidaction

test data).

Replicate samples were taken from boreholes for MW-106 and MW-111. To
collect these samples the long cylindrical sample which results from a
split-barrel sampler was split longitudinally with a decontaminated
knife. One split half of the long cylindrical sample was used to fill
the sample jars for the test sample and the second split half was used
to fill the replicate sample jars. Thus, relatively equivalent samples
for both the test and replicate sample were obtained. 1In the case of
the borehole for MW-106, the volume from a single split-barrel sampler
(S5-4) was insufficient to complete the replicate sample portion, so

soil from the next lower split-barrel sample (SS-5) was used.

11-4 RSSITM.MH



The test and repliéate samples were placed in separate sample
containers. The sample containers were placed on ice in coolers and
delivered to EMS Laboratories ‘daily. The replicates were identified
with unique sample identification numbers and the sample station where

the replicate was collected was documented in the field logbook.

All éamples, sampling tools, and sample jars were handled with clean,
disposable gloves. New clean gloves were worn for handling each
sample. The soil samples were removed from the samplers uéing a clean
stainless steel sample knife. All samples were collected to minimize

sampling error and bias.

ROCK CORING

Bedrock was cored continuously from the top of bedrock to a depth of 50
feet or to a total depth of 40 feet of bedrock whichever was less
(Figure II-5, Step 3). A standard NX-size (3-inch outside diameter)
core bit and core bafrel was used. The rock cores were 2-1/8-inch in
diameter and generally obtained in 5- to 10-foot 1ifts (or "runs") as

noted in the drilling logs.

Each core was geologically logged in the field. The cores were logged
by Burns & McDonnell geologists noting rock type, color, weathering,
strength, structures, and intervals where the rock was not recovered,
as appropriate. This information was recorded on the dfilling logs in
the description column. The length of each individual core segment was

recorded in the "Blow Count" column of the logs. After a core was
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logged, it was sealed in plastic bags and placed in core boxes. The
core boxes were temporarily stored in the on-site trailer prior to

transfer to a permanent Burns & McDonnell storage area.

DRILLING WATER

Water from the Holden potable water supply was used for bedrock drilling
activities. No other drilling fluids or additives were used. Prior to
use in drilling, two samples from the Holden water supply were tested
for the RI constituents of concern. One sample showed no target
compounds at detectable limits, and the other contained three
trihalomethanes at levels characteristic of chlorinated potable water
supplies. The water was used to remove the cuttings by pumping the
water down through the drill rods and bit and then up the annulus
between the borehole wall and the drill rods. Once at the surface, the
cuttings were allowed to settle out and the water was recirculated back
to the hole to minimize the quantity of water used. A new supply of
Holden city water was used at each location. All water used for
drilling -activities was collected for treatment as discussed in

Part VI.

IN-SITU HYDRAULIC CONDUCTIVITY MEASUREMENTS - PACKER TESTS.

After completion of the rock coring (Figure II-5, Step 3) and prior to
the construction of MW-104, MW-107, and MW-110, the boreholes for these
wells were packer tested to determine the in-situ hydraulic conductivity
of selected bedrock strata. Prior to packer testing the monitoring well

boreholes were flushed with fresh water until the return water was
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visually clean. Selééted strata within tﬁe monitoring well borehole
were sealed off with the packer assembly and tested. The packer tests
were conducted using 3-inch expandable rubber packers run in on l-inch
tubing to the selected depth intervals as indicated in Table II-2. The
packers were placed to isolate an interval ranging from 2 to 7 feet in
length. The packers were expanded using pressurized nitrogen gas to
hold them in position against the cored rock surface. Once positioned
and secured in place, pressure was applied to the isolated zone by
pumping Holden city water through the 1l-inch tubing supporting the
packer assembly into the test zone at 0.8 psi per foot of overburden.
The packer tests were run from 2 to 3 hours. The results of the packer
testing are shown in Table II-2. Of the ten intervals tested, seven
accepted no flow and the highest calculated hydraulic conductivity was

6 x 107 cm/sec.

WELL INSTALIATION

Upon completion of coring and packer testing, the portion of each
borehole which extended into bedrock was grouted with a cement/bentonite
slurry (Figure fI-S, Step 4) and allowed to cure for a minimum of 24
hours. The grouted portions of the boreholes were then enlarged to
approximately 4 inches in diameter using rotary wash techniques (Figure
II-5, Step 5). The boreholes were enlarged to the depths designated for
the bottom of each well screen. The packer test results had indicated
there were no highly permeable intervals; hence, the monitoring well
screens were set to allow evaluation of the groundwater flow

characteristics and groundwater quality of the different strata. Table
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II-3 presents the packer test intervals and the monitoring well screens
set in the intervals. The placement of the screens in relationship to

the bedrock strata is shown in Figures II-1 to II-4.

In each borehole, 2-inch I.D., Schedule 80, flush-threaded PVC casing
and machine-slotted screen wiph 0.010-inch slots were installed
(Figure I1I-5, Step 6). All screens were 5 feet in length. The annular
space between the screen and the borehole wall was backfilled with
bagged, well-graded (ﬁo fines), silica ;and to appréximately 2 to 3 feet
above the top of the well screen (Figure II-5, Step 7). A 2-foot thick
bentonite pellet seal was then placed above the silica sand
(Figure II-S5, Step 7). The monitoring well was left undisturbed for a

minimum of 24 hours to allow hydration of the bentonite.

The remaining annular space was then grouted to the ground surface with
bentonite/cement grout (Figure II-5, Step 8). A 6-inch square steel
locking protective cover was grouted in place. Identical locks were put
on all the monitoring wells. A survey was conducted to determine the
elevations of the top of casing and the ground surface of each deep
monitoring well. The elevations were noted on the water level
monitoring records. Well construction records for the deep monitoring
wells are included as Figures II-6 through II-13. Appendix F shows the

construction records for the deep wells installed previously.
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IN-SITU HYDRAULIC CONDUCTIVITY MEASUREMENf - SLUG TEST

After the deep monitoring wells were completely installed, a slug test
was performed on Mw-lQa to document that in-situ hydraulic conductivity
was not significantly different before and after well installatién.
MW-104 was selected because it had been packer tested over the depth
interval of 42 to 46 feet and it was subsequently screened during well

installation over essentially the same depth interval - 41 to 46 feet.

The slug test consisted of removing a known amount of water (a slug) and
measuring the groundwater recharge rate into the monitoring well. For
this slug test an SE1000B environmental logger was used to measure the
recharge rate over a 24-hour period. The slug test was performed and
calculated according to procedures described by Hvorslev (U.S. Army
Corps of Engineers Bulletin No. 36, 1951). The resulting hydraulic
conductivity of 2.5 x 10" cm/sec was similar to that exhibited during

the packer test (1x10°% cm/sec).

Water level measurements were obtained over a period of over six months
after installation of the monitoring wells. The data thus obtained, as
the levels were allowed to recover and approach a static water level,
were used as slug test data. Using this data, hydraulic conductivities
were computed according to the method described by Hvorslev (1951), for
Monitoring Wells MW-101, MW-103, MW-106 and MW-109. The values thus

obtained are as follows:
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C.

Hydraulic Conductivity

Monitoring Well (cm/sec)
MW-101 : 7.0 x 10°°
MW-103 1.7 x 1078
MW-106 1.3 x 1078
MW-109 2.5 x 1078

These hydraulic conductivity values, as well as other hydraulic
conductivity values calculated for this project,._are shown on

Figures II-1 through II-4.

SHALLOW MONITORING WELLS

SOIL BORING
The shallow boreholes were augered to refusal in bedrock with 6é-inch
diameter hollow stem augers. The total depths of the shallow boreholes

varied from 5 to 16 feet.

WELL TNSTALLATION

The monitoring wells were constructed wusing 2-inch diameter,
Schedule 80, flush-threaded PVC casing and machine-slotted screen with
0.010-inch slots. The screens of the shallow monitoring wells were set
at the bottom of the boreholes since no free water was encountered
during drilling. Five feet of screen was set in all of the shallow
monitoring wells except for MW-204 in which only 2 feet of screen was
set due to the shallow depth of the borehole. The annular space was
backfilled with washed silica sand to approximately 1 to 2 feet above
the top of the screen. Ahove the sand, a bentonite pellet seal 1/2-foot

to 2-1/2 feet thick was placed in the annular space. The monitoring
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well was left un&fsgurbed for a minim;m' of 1-1/2 hours to allow
hydration of the bentonite to form a seal in the annular space. Visual
inspection determined that hydration of the bentonite pellets had
occurred. The remaining annular space was then grouted to the ground
surface with cement/bentonite grout. A 4-inch square steel locking
protective cover was then grouted in place.l All the monitoring wells
were locked with identical locks. A survey was conducted to determine
the elevations of the top of casing and the ground surface of each
shallow monitoring well. The elevations were noted on the water level
monitoring records. Details of the construction of ﬁW-ZOQ to MW-211 can
be seen in Figures 1I-14 to II-21. The well construction records for
the shallow wells installed previously are in Appendix F to this

memorandum.

IN-SITU HYDRAULIC CONDUCTIVITY MEASUREMENTS - SLUG TESTS

In-situ hydraulic conductivity tests (slug tests) were conducted on
MW-205, MW-206, and MW-210 after their development. The slug tests
consisted of removing a known volume of water from the monitoring well
and measuring the groundwater recharge rate into the monitoring well.
The slug tests were performed and calculated according to procedures
described by Hvorslev (U.S. Army Corps of Engineers Bulletin No. 36,

1951).

The shallow monitoring wells have screens set into the bedrock/soil
interface. It should be noted that in several instances the soil auger

penetrated the uppermost, weathered bedrock. In these locations the
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shallow well screens may be placed partially in the weathered shales,
most of the characteristics of which are similar to the overlying clay
soil. The hydraulic conductivities measured for the three shallow

monitoring wells are:

MW-205 1.6 x 10™% cm/sec
MW-206 4.4 x 10°° cm/sec
MW-210 1.5 x 103 cm/sec

As with the deep wells, water level measurements over time were used as
slug test data for two shallow wells. The following hydraulic
conductivity valves were calculated using the method described by
Hvorélev (1951) for Monitoring Wells MW-206 and MW-210:

MW-206

0-% cm/sec
MW-210 0-3

7. 1
5. 1 cm/sec

WATER LEVEL MONITORING

Water levels were taken ac.the Site after the wells had been installed,
during well development, during groundwater sampling rounds and for a period
exceeding six months after installation. Water levels were taken in
accordance with the procedure_ presented in the SAP. Several seﬁs of
groundwater level measurements were taken to help in determining the
groundwater model for the siﬁe. Observed water level readings are found in
Appendix B. A shallow groundwater gradient map for April 5, 1989 Iis

presented in Figure II-22.

Water levels for all of the monitoring wells for October 2, 1989 can be

found on Figures II-1 through II-4.
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The previously installed deep wells were screened across several strata, and
the newly installed deep wells were screened over a specific stratum with
a maximum of three screens in any one stratum. It is not possible to
prepare a groundwater gradient map for specific deep strata except for the
lower sandstone unit. MW-104, MW-108 and MW-11ll were screened in the lqwer
sandstone unit. In addition, the previously installed MW-101 and MW-103 are
at least partially screened in the Labette Formation. From groundwater
measurements a groundwater gradient of 1 percent to the northwest can be
calculated. A deep - groundwater gradient map for the sandstone for

October 2, 1989 is presented in Figure II-23.

WELL DEVELOPMENT
A Burns & McDonnell geologist supervised monitoring well development
activities. These consisted of:

o bailing water from the wells,

o measuring pH and conductiviﬁy frequently, and

o logging water levels.

All monitoring well development fluids were treated as described in

Part VI.

A record of pH readings over time for each of the monitoring wells is
contained in Appendix C. These records show that all deep monitoring wells
except MW-101, MW-102, and MW-106 showed high pH readings above 9.00 after
the initial bailing of water to develop the wells. Since one of the wells

(MW-103) exhibiting high pH readings was a previously installed well, it was
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initially thought that the deep groundwater might naturally occur at high
pHs due to some phenomenon related to the low hydraulic conductivity
exhibited by the rock strata. However, with additional bailing the pH

levels in most wells began to decrease slowly.

Near the end of February, 1989, it was decided .to proceed with the first
round of groundwater sampling. Except for MW-107 and MW-109, the pH of the
wells had fallen below 10 and appeared to be stabilizing. MW-107 and MW-109
recharged so slowly that even obtaining a sample from these wells remained
in question. In fact, for the first sampling round the quantity of water
available in MW-107 provided only enough sample for a VOC analysis. MW-109
provided somewhat more water, but still insufficient water to prepare a

filtered sample for analysis.

Additional well development was conducted. on MW-105, MW-108, and MW-109 to
determine the effects on pH levels. The pH values subsequent to the
activity showed only small decreases, approximately one pH unit. The
continued relatively high pH readings indicated that when the NX borehole
was filled with cement/bentonite grout (Figure II-5, Step 4), the grout was
forced into fractures in the formations causing the elevated pH readings in
the installed monitoring wells. The small volume of water removed from the
wells due to the slow recharge had not been sufficient to "wash" out the
remaining grout. The pH values continued to moderate with time, indicating
a reduced effect of the grout left in the formation fractures. The first,

second .and third round pH readings are shown below:
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pH at pH at " pH at

Monitoring Well First Round Second Round Third Round
MW-101 8.45 8.37 8.17
MWw-102 6.55 6.54 6.90
MWw-103 9.05 8.98 8.82
MW-104 8.91 8.44 8.21
Mw-105 9.83 : 7.65 8.34
MW-106 8.43 6.88 6.91
Mw-107 11.55 No Water 8.38

No Sample
Mw-108 9.50 8.60 9.09
Mw-109 12.14 - © 9.64 8.91
MW-110 6.14 : 6.64 7.0
MW-111 6.49 9.07 8.74

Of the 49 target compounds selected for the Site, only three of the SVOCs
(benzyl chloride, benzal chloride, and benzotrichloride) could be considered
chemically reactive under alkaline conditions. However, as described in the
Merck Index (Ninth Edition), each of these compounds is insoluble in water.
Therefore, it is unlikely that they could have been transported into either
the overburden or the bedrock flow system. These three compounds have never
been detected in any of the sediment or soil samples collected at the Site.
Therefore, the effect of the elevated pH levels on the reported analytical

results is expected to be insignificant.

As discussed above, MW-107 and MW-109 were shown to be very low recharging
wells., A surge block was used on these two wells to confirm that the
development procedure outlined in the SAP was adequate for well
development. For the surging process a series of neoprene rubber rings
approximately 1.75 inches in diameter were bolted to the end of a 0.5 to
0.75-inch diameter threaded pipe. The rubber surge block was lowered inside

the monitoring well casing to the top of the well screen elevation. The
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surge block was then repeatedly raised and lowered over an approximate

3-foot interval, forcing water to flow into and out of the well casing.

Water level recharge rates are shown below for both wells and for intervals

both before and after surging:

Monjitoring Well

109
109
109
109
107
107
107
107

The

(pre-surge)
(pre-surge)
(post-surge)
(post-surge)
(pre-surge)
(pre-surge)
(post-surge)
(post-surge)

Recharpge Interval

to

from
3/27
3/8
4/8
4/12
2/20
3/8
4/12
4/12

3/29
3/27
4/10
4/28
3/8

3/29
4/28
5/5

Level Increase
(feet)

.83
.75
77
42
.75
.60
.92
.39

Days

2
19

-2

16
16
21
16
23

HOKFKMHOR VM

results showed no significant change in recharge rates after surging.

11-16

RSSITM.MH



PART III

SEWER SAMPLING TEST PITS

Eleven test pits were excavated adjacent to the on-site sewers at the locations
shown on Figufe I-2. Five of the test pits were along active sewer lines and
six along abandoned lines. A backhoe was used to excavate ﬁhe test pits parallel
to the sewer lines and down to sewer invert elevations. After reaching invert
elevation at each test pit location, one backhoe bucket of soil was rempved from
beneath the sewef line. The sample was removed from the center of this backhoe
bucket with a decontaminated knife. The samples were analyzed for PCBs, VOCs,

and SVOCs. A replicate sample was taken from Test Pit TP-5.

Test Pits TP-1 through TP-5 were excavated in January. TP-2 and TP-4 were
located along an abandoned sanitary sewer and storm sewer, respectively. TP-1
and TP-5 ﬁere adjacent to the Hoiden sanitary sewer; however, this sewer line
is not currently connected to any building on site. TP-3 was near aﬁ active Site
storm sewer. For all locations, air in the vicinity of the test pits was
monitored with a Photovac T.I.P. II (TIP) photoionization detector (10.2-eV Iamp)
or an HNU photoionization detector to assess levels of VOCs. Readings were noted

in the field logbook.
In addition, logs and geoiogic profiles were developed in the field by a Burns &

McDonnell geologist (Appendix D). Geologic profiles for the five test pits can

be found in Figures III-1 through III-5. The excavated material, which consisted
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of gravel fill and clay, was stockpiled and covered with plastic sheeting. The
amount of excavated material ranged from 63 cubic feet from Test Pit TP-4 to 300

cubic feet from Test Pit TP-2.

Test Pits TP-6 through TP-11 were excavated in April. TP-6, TP-7, TP-8, and TP-9
were located along an abandoned Holden sanitary sewer line which was discovered
near the existing Holden sanitary sewer line on the south side of ﬁhe Site. The
test pits were excavated to allow sampling of the soils around the line. The
abandoned line was a 12-inch clay pipe located 3.7 feet north (outside to
outside) of the new sewer line (see Figure I-2) and 3 feet below grade. The
excavated material from these pits consisted of clay; no granular fill waé
encountered. Dark material was observgd next to the sewer pipe in TP-7. ﬁo logs

or soil profiles were developed.

Test Pits TP-10 and TP-1ll are located north of the loading dock and west of the
Main Building along the storm sewer exiting the Main Building to the west. The
storm sewer is a 12-inch clay line approximately 3.5 feet below grade. In these
excavations, fill material was encountered and a gravel layer similar to that
found in the test trench dug in the Main Building (See Volume VI - Building and
- Structures Investigation Technical Memorandum) was found at a depth of 4 feet.

No logs or geologic profiles were developed for these pits.

All of the test pits were backfilled with gravel and bentonite. The gravel was
purchased from a commercial supplier and was placed iﬁ the test pits in
alternating layers with the bentonite. Normally, two separate layers of
bentonite, each completely covering the excavated area, were placed. The gravel

was placed and compacted with the decontaminated backhoe bucket.
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PART IV

GEOLOGY AND HYDROGEOLOGY

A. SOILS

1, GENERAL DESCRIPTION
The unconsolidated soils at the Site are residual in nature (derived
from weathering of the bedrock) and consist of an upper brown silty clay
underlain by a gray and orange mottled stiff clay. The upper clay is
variable in color with brown and gray being the most common colors, and
is silty with sand and gravel present in places. Roots are common. The
upper clay is not found everywhere beneath the Site, but was encountered
in the boreholes of MW-105/205, MW-106/206, MW-107/207, MW-109/209,
MW-110/210, and MW-111/211. The thickness of the upper clay varies from

4 feet to 8 feet where penetrated by borings.

The lower clay at the Site is an orange, brown, and gray mottled clay.
The lower clay was found in the boreholes of MW-104-204, MW-105/205,
MW-106/206, MW-107/207, MW-109/209, MW-110/210, and MW-111/211.
Thicknesses varied from 1 foot to 6 feet. The clay is iron stained with
small iron concretions. The clay grades into a weathered shale bedrock
at all the locations except for MW-104/204, MW-105/205, and MW-111/211.

At these locations, the lower clay is underlain by a brown clay.
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At the boring locations for MW-109/209 and MW-110/210, the upper and
lower clays are divided by a gray-green mottled clay. The gray-green

clay was 4 feet thick at MW-110/210 and 7 feet thick at MW-109/209.

At MW-104/204, MW-105/205, and MW-111/211 the orange-brown and gray
mottled clay was underlain by a brown clay. The brown clay was silty

in places and ranged in thickness from 2.5 feet to 7 feet.

At the location of MW-108/208, a brown clay with red aﬂd green paint
chips (fill) approximately 2 feet thick was found on the top of the
shale bedrock. The brown clay was iron-rich, gravelly, stiff, and damp,
and graded into aﬁ iron stained weathered shale at approximately 2
feet. Elsewhere on the Site, evidence of fill was found to depths of
2 feet at the location of MW-109, 2 feet at MW-11l1l, and at 1.5 feet in

MW-206.

Soil directly beneath the floor of Main Building consisted of an upper
variable clay underlain by a lower orange gray mottled clay (as found
in the exterior borings). Undoubtedly some of the upper clays were fill
material; however differentiating between fill and original
unconsolidated overburden was not feasible. For most interior borings,
the upper clay was dark brown to black, moist, medium plasticity with
organic debris and gravel in places. 1In B-7, the interval 1 to 3 feet
below floor grade consisted of a moist gray clay with gravel. In B-2,

a gray clay was again found at the interval 0.8 to 1.5 feet below floor
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grade. Soil beneath the South Warehouse was a wet gray/green mottled

clay with high plasticity.

THICKNESS AND ARFAL EXTENT
Soil covers the entire Site with no bedrock exposures. Thickness of the
soil varies from 2 feet to 13.5 feet. A net thickness soil map is

presented in Figure IV-1.

DEPTH_TO WATER TABLE

During drilling, free water was not encountered. The screens of the
shallow wells were set at the bottom of the boreholes. Over time,
groundwater from the overlying soils and weathered shales accumulated

in the monitoring wells.

ENGINEERING PROPERTIES

Seventeen soll samples were submitted to Kansas City Testing Laboratory
for analysis of the engineering properties, including moisture content,
Atterburg limits, and grain size distribution (hydrometer analysis).
In addition, three Shelby tubes were taken to obtain undisturbed
samples. These sémples were tested by the consolidation method to
determine hydraulic conductivity. (EM-1110-2-1906, U.S. Army Corps of
Engineers, Appendix VII). Three slug tests were performed to measure

in-situ hydraulic conductivity (See Part II, Section C.3).

Moisture content of the subsurface soil samples was found to range from

17.9 percent to 34.3 percent, with an average of 23.5 percent. All soil
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samples analyzed for physical properties were clays as shown by_the
Atterburg limits analyses. Thirteen samples were classified under the
Unified Soil Classification System as being clay with high plasticity,
and three as silty clay with medium to low plasticity. One sample was
unclassified due to small sample size. Among the samples tested, the
liquid limit ranged from 44 to 87 percent, the plastic limit ranged from
19 to 28 percent, and the plasticity index ranged from 21 to 65
percent. The 11 samples submitted for hydrometer analysis had a silt
and clay content that ranged from 88.2 percent to 95.6 percent with an
average composition of 91 percent silt and clay. Density of the 17 soil
samples ranged from medium to very dense. Laboratory test results can

be found in Appendix E.

Shelby Tubes were taken from the boreholes for MW-105 (6.0 feet to 8.0
feet), MW-106 (8.0 feet to 9.5 feet) and MW-110 (8.0 feet to 10.0

feet). The hydraulic conductivities of the three samples are:

MW-105/ST-1 1.9 x 10°® cm/sec
MW-106/ST-1 2.5 x 10°® cm/sec
MW-110/ST-1 3.0 x 10" cm/sec

Slug tests were performed on MW-205 (7.5 feet to 15.0 feet), MW-206 (6.5
feet to 14.0 feet), and MW-210 (7.5 feet to 15.0 feet). The hydraulic

conductivities of the monitoring wells over the area screened are:
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MW-205 1.6 x 10~ cm/sec

MW-206 4.4 x 1073 cm/sec
MW-210 1.5 x 1075 cm/sec

Hydraulic conducitivites also have been calculated based on water level
data over time. The results of these evaluations are:
MW-206 7.6 x 1073 cm/sec

MW-210 5.5 x 10°% cm/sec

The large differences in hydraulic conductivity between the laboratory
tests and the field tests are due to the fact that the laboratory test
uses only on a small soil sample, while the field test is on the major
structural features of the soil and weathered shale, including the
joints and fractures. Thus, the field values are considered to be more
representative of the soil weathered shale unit as a whole on the Site.
The soil samples tested in the laboratory are too small to indicate the

- massive overall permeability of the soil structure.

B. BEDROCK

1. GENERAL DESCRIPTION
The bedrock which underlies the Site is primarily sedimentary rock of
Pennsylvanian age and include sandstones, limestones, and shales,
assigned to the Upper Marmaton group (Geologic Map of Missouri, Kenneth
Anderson, DGLS-MDNR, 1979 and personal correspondence with Bruce

Netzler, geologist, at DGLS-MDNR, March, 1989). Where encountered in
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borings drilled for this project, bedrock occurs at depths ranging from
2 to 13.5 feet below ground surface of the Site, overlain by the thin

mantle of unconsolidated soil.

From the top downwards, the bedrock geologic section beneath the Site
generally consists of (1) a 15- to 40-foot thick sequence of shale and
limestone interbeds, (2) an 8-foot thick sandstone bed, and (3) another

sequence of shale and limestone beds beneath the sandstone.

The upper eroded surface of the bedrock slopes in a southwest direction
at a 7 percent gradient. A top of rock contour map can be seen in
Figure IV-2. 1In the northeast corner of the site the upper surface of

the bedrock slopes slightly to the northeast.

The stratified layers within the bedrock dip to the northeast at less
than 1 percent gradient. The dip of the layers varies from 0.7 percent
to 0.9 percent. This is due to the variable thickness of the beds and

is quite common in Pennsylvanian rocks in Western Missouri.

A stratigraphic column for the Site is presented in Figure IV-3. The
uppermost formation found at the Site is the Bandera Formation. The
Bandera Formation is up to 22 feet thick at the Site and is composed of
an upper shale unit, a limestone unit, and a lower shale unit. The
upper dark gray, laminar shale unit subcrops over the northeast portion
of the Site. The upper shale. contains several small localized coal

beds. Underlying this shale is a strong gray limestone. The limestone
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is underlain by a gray weathered shale with limestone gravel and clayey

seams. -

The Bandera is underlain by the Pawnee Formation. The Pawnee Formation
is divided into 4 separate units. The top unit is composed of 2
limestone beds separated by a gray-green shale. Underlying this unit

is a gray weathered shale approximately 8 feet in thickness. This is

" underlain by a light gray massive limestone. The lower unit of the

Pawnee is a shale interbedded with a limestone.

The Pawnee Formation is underlain by the Labette Formation. The Labette
Formation consists of massive gray shale over a shaley sandstone. The
sandstone is gray, well-consolidated, and fine-grained. The sandstone

is underlain by a massive dark gray shale.

The geologic profiles provided in this report (Figures II-1 through
II-4) 1include available information on the measured hydraulic
conductivities of the formations encountered. In addiction,
representative water level measurements for each monitoring well are

also shown on the profiles.

BANDERA FORMATION

a. Description

The Bandera is the uppermost bedrock formation beneath most of the

Site, except in the southwestern portion, where it has been removed
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by erosion, and the Pawnee forms the uppermost bedrock. The Bandera
is composed of an upper shale unit, a limestone unit, and a lower

shale unit.

The upper unit of the Bandera is a dark gray to black laminar
shale. The limestone unit is gray, strong and fossiliferous. The
limestone is lenticular and is absent in MW-109 and MW-105, where
a weathered gray shale and several small localized coal beds occur
in this stratigraphic position. The lower shale unit is gray,
laminated, weathered, and weak with limestone gravel and clayey
seams. The maximum thickness of the Bandera where penetrated by

borings is 22 feet.

Depth to Piezometric Surface

Well screens for MW-106 and MW-110 were set in the Bandera
Formation. The well screen for MW-106 was set in the lower shale
unit. The water elevation measured on October 2, 1989 was 822.01
feet above sea level. The well screen for MW-110 is set in the
middle limestone unit and includes the small coal bed above the
limestone. The water elevation for MW-110 was measured at 826.39

feet above sea level on the same date.

Hydraulic Conductivity

Water level measurements in Monitoring Well MW-106 were used as a
slug test to calculate a hydraulic conductivity of 1.3 x 10™® cm/sec

for the Bandera.
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Four packer tests were conducted in the Bandera Formation. In the
borehole for MW-104, a packer test (See Part 1I, Section B.5 ) was
conducted in the limestone unit at the depth interval 11 to 18 feet
below ground surface. No measurable flow occurred at a pressure of
9 psi (pounds per square inch) during the packer test, indicating
that the hydraulic conductivity is less than approximately 1x10~’
cm/sec. In MW-107, the packer test was conducted in the lower shale
unit in the interval of 18 to 25 feet below ground surface at 14
psi. A flow rate of .225 gallons pér hour was recorded, indicating
a hydraulic, conductivity of 6x10"® cm/sec. Packer tests were
conducted in the borehole for MW-110 over the limestone interval
from 22 to 24 feet below ground surface at 20 psi and a coal
interval from 19.8 to 21.8 feet below ground surface at 17 psi. No
measurable flow of water occurred during either test, indicating a

hydraulic conductivity of less than approximately 1x1077 cm/sec.

3. - PAWNEE FORMATION

a.

RSSITM.MH

General Description

The Pawnee Formation consists of interbedded shales and limestones.

The Pawnee is divided into 4 separate units.

The uppermost unit (Coal City) of the Pawnee Formation is comprised

of two limestone beds separated by a shale. The unit varies in

thickness from approximately 6 to 9 feet. The limestones are light
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gray, fossiliferous, and . strong. The shale interval 1is a
gray-green, weathered, and massive. The thickness of the shale
layer varies from approximately 1 to 5 feet at different locations

on the Site.

Underlying this unit is a shale (Mine Creek), approximately 8 feet
in thickness. The shale is gray, weathered, and has limestone

concretions. Limestone seams and lenses are found in some zones.

Underlying this unit is a limestone unit (Myrick Station) varying
in thickness from apﬁroximately 5 to 8 feet. The limestone is light
gray, massive, and microcrystalline, and is fossiliferous with
stylolites. The contact of this unit with the overlying unit is
weathered, with holes and fractures filled with green clay. This
unit. is apparently absent in MW-110, due to a 1lateral facies

change.

The lower unit (Anna) within the Pawnee is a shale interbedded with
limestone. The bedding is wavy. The limestone is light gray and
fossiliferous and the shale is dark gray to black. The thickness

of this unit is approximately 1.2 feet.

Depth to Piezometric Surface
Well screens for MW-105, MW-107, and MW-109 were set in the Pawnee

Formation. MW-105 and MW-107 were set in the lower limestone member

(Myrick Station). The measured water elevation for MW-105 was
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821.33 feet abo§énsea level on Octob;; 2, 1989. Due to the low
permeability of this formation, approximately two weeks were
required for the water level to stabilize in MW-105 while the water
level in MW-107 never stabilized throughout the duration of this
study. The screen for MW-105 is set in the upper weathered zone of
the limestone unit while the screen for MW-107 is set in the lower
non-weathered part of the unit, and this may account, in part, for

the difference in recharge rates.

The well screen for MW-109 - is set in the upper limestone unit (Coal
City) of the Pawnee. The water level in this well has likewise may
not have reached equilibrium during this study. The highest water
elevation recorded was 819.26 feet above sea level on October 2,

1989.

Hydraulic Conductivity

Water level measurements in Monitoring Well MW-109 were used as a
slug test to calculate a hydraulic conductivity of 2.5 x 10°® cm/sec

in the Pawnee Formation.

Five packer tests (Part II, Section B.5) were performed in the
various strata of the Pawnee formation. In MW-107, packer tests
were conducted in both the upper and lower limestone strata of the
Pawnee (39.5 feet to 46.5 feet and 27 feet to 35 feet below ground
surface). During the tests of both strata, at 14 and 22 psi,

respectively, no measurable flow occurred, indicating that the
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hydraulic conductivity is less then approximately 1x1077 cm/sec. In
the borehole for MW-110, a packer test was conducted in the upper
limestone unit of the Pawnee Formation (33.5 feet to 35.5 feet below
ground surface). A flow rate of .0075 gallons per hour at 26.8 psi
was measured, yielding a hydraulic conductivity of 3 x 1077 cm/sec.
In the borehole for MW-104, packer tegts were conducted in both the
upper and lower limestones of the Pawnee Formation (intervals 20
feet to 27 feet and 35 feet to 41 feet below ground surface). No
measurable flow rate at 16 and 27 psi, respectively, occurred during
the test, indicating that the hydraulic conductiﬁity is less than

approximately 1x1077 cm/sec.

4., LABETTE FORMATION

a.

Description

The Labette Formation of the Marmaton Group consists predominantly
of a sandstone and includes massive gray shale strata at the top and

bottom of the formation.

The sandstone of the Labette Formation of the Marmaton group was
encountered in MW-104, MW-108, and MW-111] and was also encountered
in the existing MW-101 and MW-103. The sandstone is a shaley
calcareous sandstone and is gray, well cemented, and fine grained,
with traces of muscovite and biotite. The sandstone has laminar
bedding with no visible fractures or joints where encountered in the

core borings. The sandstone is interbedded with black to dark gray
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shale, The uppéf'contact of the saﬁ&ééone is gradational with a
1-1/2-foot thick dark gray to black shale present above the
sandstone. The formation incregses in sandstone. content downward
until the bulk of the formation is a sandstone with intermittent
shale lenses. The sandstone then becomes increasingly more shaley
with depth, becoming interbedded shale and sandstone in the lower
part of the sandstone unit. The lower contact of the sandstone at
the Site is seen only in MW-11ll1l and is a gradational contact with

the underlying dark gray massive shale.

The dip of the top of the Labette Sandstone is 0.7 percent to the

northeast. ' The thickness of the sandstone in MW-111 is 9 feet.

Overlying the Labette Formation are the interbedded shales and
limestones of the Pawnee Formation. Underlying the Labette are the
interbedded shales and limestones of the Higginsville, Little Osage,

and Blackjack Creek Formations.

The Higginsville Formation was reached at the borehole for MW-111
at an approximate elevation of 770 above sea level. The
Higginsville Formation was a light gray limestone, fine grained,
maésive, and strong. The boring penetrated a total of 2.7 feet into

the formation.

Depth to Piezometric Surface
MW-104, MW-108, and MW-111, were screened in the sandstone of the

Labette Formation. Several rounds of water level measurements were
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" taken for this investigation to determine directions of groundwater

flow in the Labette.

The measured water elevations within the sandstone were 810.92 feet
in MW-104, 809.21 feet in MW-108, and 809.65 feet in MW-11l,
measured on October 2, 1989. The piezometric surface slopes

northwestward at an approximate gradient of 0.0l.

Hydraulic Conductivity

A packer test was performed on the sandstone in MW-104. The flow
rate during the packer test was 0.06 gallons per hour at 34 psi,
resulting in a calculated hydraulic conductivity of approximately
1x107% cm/sec (See Part II, Section B.5). A slug test was also
performed for MW-104 (See Part II, Section B.7). The hydraulic
conductivity of the sandstone as calculated from the slug test is
2.5x107® cm/sec. Water level measurements in Monitoring Wells MW-101
and MW-103 were used to calculate hydraulic conductivities of 7.0
x 107° cm/sec and 1.7 x 10°® cm/sec, respectively, for the shales and

limestones immediately underlying the sandstone bed of the Labette.
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C.

HYDROGEOLOGY

GENERAI, DESCRIPTION

There are three primary hydrogeologic units of concern in the shallow
subsurface (0 to 50 feet) at the Site. From the surface downward, these
include the wunconsolidated ;oil and weathered shale overburden
(hereafter referred to as overburden), a series of thick shale and thin
limestone interbeds, and a sandstone stratum which comprises the
principal water bearing unit beneath the Site. The sandstone 1is
underlain by additional shale and limestone beds. The extremely low
permeability (less than 107° cm/sec) of all of the shallow subsurface
materials precludes the classification of these geologic materials as
aquifers. Minimum hydraulic conductivities for aquifers are considered
to be in the range of 5 x 10°% cm/sec. These cﬁaracteristics, plus the
availability of local public water supplies, preclude the installation
of drinking water production wells in the shallow subsurface on or near

the Site.

GEOLOGIC ASPECTS

As described above, the principal water bearing unit in the bedrock is
the sandstone bed in the Labette Formation. It is a bedrock unit which
underlies shale and limestone interbeds which, in turn, are overlain by
unconsolidated overburden soil. Where penetrated by borings, the
sandstone ranges in thickness from approximately 7 to 9 feet. The areal

distribution of this sandstone bed can be seen on the geologic profiles
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in Figures II-1 through II-4. Although no major joints were observed
in the rock core recovered from this unit, both bedding plane joints and
structural joints wundoubtedly contribute to the porosity and
permeability of the formation. The sandstone bed lies between confining
layers, both above and belgw, of very low permeability shale and
limestone interbeds, and is overlain additionally by the overburden.
The depth to the top of the sandstone ranges from approximately 31 to
44 feet below ground surface at different locations on the Site. The
depth to the piezometric surface of the groundwater within the sandstone
ranges from approximately 4 to 10 feet below ground surface at different
locations on ﬁhe Site. Thus the piezometric surface .generally occurs

at an elevation of approximately 810 feet above sea level.

The second water-bearing unit on the Site which requires consideration
is the overburden. Although the overburden consists primarily of clay
and silty clay, its in-situ permeability as measured by slug tests is
substantially higher than that of the underlying shale and limestone
bedrock. It thus provides a location where groundwater may occur in a
perched condition on top of the bedrock. Where penetrated by borings
on the Site, the overburden ranges in thickness from approximately
S feet to 16 feet. The overburden blankets the entire Site, and no
bedrock outcrops were discove;ed during the investigation. The porosity
of the overburden consists primarily of discontinuities such as joints
and minor fractures, with some primary pore space in the form of

intergranular porosity. Although it is of generally low permeability,

the overburden contains water in unconfined conditions, because it is:
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the shallowest forﬁaéion on the Site. -Tﬁe water table within the
overburden generally occurs within a Saturéted zone at depths from
approximately 1 to 12 feet below the groﬁnd surface. Thus, the
groundwater within the overburden comprises a very small volume of water
that is apparently perched on top of the bedrock surface. Figure II1-22
illustrates the general shape of the shallow water table surface for
April 5, 1989. The contours closely reflect the shape of the top of the

bedrock surface as shown on Figure IV-2.

HYDRAULIC ASPECTS

a. Labette Sandstone
The sandstone within the Labette Formation has a hydraulic
conductivity in the range of 1x10™® cm/sec. The transmissivity of
the sandstone is approximately 0.19 galions per day per foot (1x107®
cm/sec x gal/3,785 cm® x 929 cm?/ft? x 86,400 sec/day x 9 ft). The
storage coefficient of the sandstone will be in the range of
0.00001, and the porosity of the formation is estimated at

approximately 35 percent.

The groundwater flow direction within the sandstone is predominantly
horizontal, because it is lies between the confining layers of low
permeability shale. On several dates of measurement, groundwater
flow was seen to be generally west northwest or northwestward. Due
to the extremely low gradient of the piezometric surface, slight

variations in elevations of water measured in the monitoring wells
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will yield somewhat different compass directions of groundwater

flow.

The groundwater flow rate within the sandstone beneath the Site is
calculated to be approximately 1.2 gallons per day, based on the
following parameters: hydraulic conductivity - 0.02 gallons per day
per square foot; hydraulic gradient - 0.01; and cross sectional area
perpendicular to flow - 5,400 square feet (9 feet thick by width
perpendicular to flow of approximately 600 feet). Assuming a
porosity of 35 percent, the average linear groundwater velocity is
calculated to be approximately 0.00008 feet per day, equivalent to
approximately 0.03 feet per year. The principal recharge area for
the sandstone is the upland area to the south and southeast of the
Site, where infiltration of groundwater recharges the sandstone at
locations where the sandstone outcrops or the limestone and shale
aquitard is shallow or nonexistent. This recharge area will provide
the main underflow within the sandstone beneath the Site. However,
additional minor recharge will occur into the sandstone beneath the
entire Site. This recharge will occur as rainfall percolates
downward at slow rates through overlying shales and limestones. The
discharge area for the sandstone is outcrops and subcrops in the
ravine bottom of East Pin Oak Creek approximately 7,000 feet north
and northwest of the Site. At that location the groundwater within
the sandstone will discharge to the surface water. Seasonal
variations of the groundwater flow within the sandstone are expected

to be very minor because of the extremely slow flow rates within the
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sandstone and its location between two aquitards.

Overburden

Laboratory tests for hydraulic conductivity were performed on
selected overburden soil samples. These tests yielded a hydraulic
conductivity of approximately 2x10°® cm/sec. However, field tests
of hydraulic conductivity by in-situ testing (slug tesﬁs) were also
performed. The slug tests yielded values in the range of 1.5x107®
cm/sec to 7.6x10°° cm/sec. The large differences in hydraulic
conductivity between the laboratory tests and the field tests are
due to tﬁe fact that the laboratory test is only on a small soil
sample, while the field test is on the major structural features of
the overburden, including the joints and fractures. Thus, the field
valﬁes are considered to be more representative of the overburden
unit as a whole on the Site. The soil samples tested in*the
laboratory are too small to indicate ;he massive overall hydraulic
conductivity of the soil ‘structure. The transmissivity of the
overburden unit will be extremely low and highly variable due to the
fact that the water in that formation comprises primarily water
perched on top of the bedrock formations. Thus the variations in
thickness of the saturated section may vary significantly across the
Site. However,lwhere the saturated thickness is approximately 3
feet, the transmissivity is calculated to be approximately 2.4
gallons per day per foot. The storage coefficient for this unit
will be approximately 0.001, representing an unconfined condition,

in a relatively low permeability formation. The porosity of the
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formation is estimated at approximately 40 percent. The groundwater
within this unit is primarily unconfined, but due to the low
permeability of the soil material, semi-confined conditions may

exist for some of the water perched on top of the bedrock.

The groundwater flow direction generally parallels the upper bedrock
surface. Thus the predominant groundwater flow in the overburden
is to the southwest. The hydraulic gradient to the.southwest will
generally be the same as the slope of the eroded bedrock surface in
that direction which is approximately 0.15. The flow rate of the
perched water beneath the Site is approximately 360 gallons per day
beneath the entire Site. This calculation was' made wusing a
hydraulic conductivity of 4x1073 cm/sec., the hydraulic gradient of
0.15 and a cross sectional area of 3,000 square feet (consisting of
a 3-foot-thick saturated zone over a width perpendicular to the
direction of flow of approximately 1,000 feet). The average linear
groundwater velocity is calculated to be 0.04 feet per day which is

equivalent to approximately 15 feet per year.

The recharge for the overburden is rainfall on the entire Site
percolating downward to the perched water table zone. In addition,
surface water runoff from off-site hay enter onto the Site and
contribute to recharge on the Site. However, the size of the area
off-site which drains onto the Site itself is small. The discharge
area for the groundwater in the soil overburden will be the subcrop

and rock outcrop areas in the unnamed tributary to East Pin 0Oak
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Creek which occurs on the southwestern part of the Site and
generally to.the;west of the Site. In this ravine bottom, where the
ground surface ﬂaé been eroded down to n;arly the top of the bedrock
surface, the perched water on the top of the bedrock will discharge
to thé surface water in the ravine. It should be noted that in the
northeastern corner of the site, the bedrock surface slopes downward
to the northeast. In this portion of the Site, the groundwater
within the overburden appears to flow first northeastward and then
to the northwest eventually to discharge in East Pin 0Oak Creek

northwest of the Site.

Seasonal variations in the groundwater flow conditions in the
unconfined overburden may be substantial, because it is directly
sourced by rainfall on the ground surface. During times of heavy
rainfall, the water table elevation (and saturated.thickness of the
overburden) may vary by as much as 1 foot, or possibly more. This
seasonal variation in water levels is not anticipated to have a
significant effect on the evaluation of groundwater flow beneath the

Site.
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PART V

DECONTAMINATION

All decontamination procedures for the drilling, excavation, and sampling

equipment are described in this Section.

A. DRILLING AND EXCAVATION UTPMENT
All drilling equipment, excavating equipment, and PVC well construction
material was decontaminated by Layne-Western prior to each use for the
various stages of drilling and well installation. With reference to
figure II-5, these include before Step 1, between Steps 2 and 3, and between
Steps 4 and 5. A decontamination area, consisting of a metal open-top water
tank underlain by plastic sheeting, was set up by Layne-Western prior to
drilling. All augers and drill rods were placed in the open-top tank and
cleaned using a high-pressure hot water sprayer. All exposed exterior and
interior surfaces of the augers and drill rods were cleaned until all
visible soil was removed. The Holden city water was characterized by

chemical analysis prior to use for decontamination.

The backhoe bucket was decontaminated by Layne-Western, both prior to
excavation and between test pits. The backhoe bucket was placed in the
open-top tank and cleaned using a high-pressure hot water sprayer. All

exposed surfaces were cleaned until all visible soil was removed.
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After all visible soil was removed from the drilling and excavation

equipment, the following decontamination procedure was performed:

3.

The augers, drill rods, and backhoe bucket were scrubbed with an Alconox
solution consisting of one tablespoon of Alconox per one gallon of

water.

The equipment was then rinsed with a supply of pesticide-grade methanol

contained in sprayers.
¢

A final rinse of the equipment was made using deionized water.

SOIL AND WATER SAMPLING EQUIPMENT

All split-barrel soil samplers, stainless steel sample knives, groundwater

sampling equipment, and water level measuring equipment was decontaminated

prior to the collection of each sample.

The following arrangements were made for decontamination of sampling

equipment:

The Holden potablé water supply was chemically analyzed prior to use and

not found to contain any constituents of concern.
A galvanized wash tub or a clean 5-gallon plastic container was filled

with potable water. An Alconox solution was mixed in the container

consisting of one tablespoon of Alconox per one gallon of water.
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3. A supply of pesticide-grade methanol was placed in labeled 1l-quart

plastic squeeze bottles or sprayers.
4. An empty container was provided to contain the methanol rinsings.

5. Deionized water was provided in labeled l-quart plastic squeeze bottles

or sprayers.

Prior to sampling, the sampling equipment was scrubbed clean using the
Alconox solution and a stiff long bristle scrub brush. After the solution
scrub, the device was rinsed with deionized water and then sprayed with
methanol over the second container. After the methanol rinse, the devices
were allowed to dry. All decontamination fluids were retained and treated

and/or disposed of as described in Part VI.
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PART VI

INVESTIGATION GENERATED WASTES

Field investigation activities resulted in the generation of potentially
contaminated materials. Management of the wastes generated during the
investigation required compliance with federal and state requirements for
generatioﬁ, storage, transportation, and disposal. Potentially contaminated
materials generated during the field investigation inéluded such materials
as decontamination fluids, disposable clothing and equipment, drill

cuttings, and well-development and purging water.

All investigation generated solid wastes will be disposed of off-site at
Chemical Waste Management's TSCA/RCRA landfill in Emelle, Alabama. All
decontamination fluids, and well-development and purging waters were
collected and treated on site using a Carb-trol activated carbon adsorption

system.
Wastes generated by the field operations consisted of:
o Drilling Fluids. These fluids include water used during the drilling
and water used to flush the borehole. The water was collected and

pumped to an on-site open-top tank for storage and subsequent

treatment.
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o

Decontamination. Fluids. These fluids included wash waters and
methanol used to decontaminate personal safety equipment and drilling
and sampling equipment. The wash waters were collected and pumped to
an on-site open-top tank for storage and subsequent treatment. The

methanol was collected in a 55-gallon drum for the later disposal.

Well Development and Purging Water. These generated wastes include

the groundwater obtained from monitoring well development and

pre-sampling monitoring-well purging activities. These fluids will
be collected and treated in the same manner as the decontamination

fluids described above.

Personal Protective Clothing and Equipment. This category includes

the disposable work clothing such as boot covers, gloves, tyvek
coveralls, and spent respirator cartridges worn on-site by field
personnel during the field investigation. The procedure for handling
disposable personal protective clothing is to place such articles in
DOT (Department of Transportation)-approved 55-gallon drums which are

stored on-site until the completion of the field investigation.

Drill Cuttings. These are soil and rock generated during the drilling
of the monitoring wells. These drill cuttings and soil materials were
stockpiled and covered by plastic sheeting to be disposed of off-site

at a later time.
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I o Excavated Material. All material excavated during the sampling of the

l test pits was stockpiled and covered by plastic sheeting to be
disposed of off-site at a later time.

l * ok ok k%
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Table i1
SOIL SAMPLE MATRIX
Engineering Properties Analyses
Monitoring  Sample " Sample Sample Chemical Analyses Atterburg Consolidation

Well No. No. Interval (Ft.) Type PCBs VOCs Semivol. %Moisture Limits Hydrometer Permeability
MW-104 §S-1 0.0-2.0 Split-Spoon X X X

§S-2 2.03.0 Split-Spoon X X X
MW-105 SS-1 0.5-2.0 Split-Spoon

§S-3 4.0-6.0 Split-Spoon X X X

SS4 8.0-9.5 Split-Spoon

§S-5 9.5-10.0 Split-Spoon X X X X X

$S-6 10.0-10.8 Split-Spoon

SS-7 10.8-11.7 Split-Spoon

ST-1 6.0-8.0 Shelby Tube : X X
MW-106 $S-1 0.0-2.0 Split-Spoon

SS8-2 2.04.0 Split-Spoon

SS4 6.0-8.0 Split-Spoon X X X

$S-5 9.5-11.5 Split-Spoon X X X

§S-6 11.5-13.5 Split-Spoon X X X X X X

§S-7 13.5-13.9 Split Spoon

§S-10* 6.0-8.0 - Split-Spoon X
S§S-11* 9.5-11.5 Split-Spoon X ' X

ST-1 8.0-9.5 Sheiby Tube X X
MW-107 $S-1 0.0-20  Split-Spoon

§S-3 4.06.0 Split-Spoon X X X

S$S4 8.0-10.0 Split-Spoon X X X X X X

§S-5 10.0-12.0 Split-Spoon :

SS-6 12.0-12.4 Split-Spoon

ST-1 6.0-8.0 Shelby Tube
MW-108 $S-1 0.0-2.0 Split-Spoon X X X

§S8-2 2.04.0 Split-Spoon

§S-3 4.0-6.0 Split-Spoon X X - X X X X

$S4 6.0-6.7 Split-Spoon
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Table II-1

SOIL SAMPLE MATRIX
(Continued)
Engineering Properties Analyses
Monitoring Sample Sample Sample Chemical Analyses -~ Atterburg Consolidation
Well No. No. interval (Ft.) Type PCBs VOCs Semivol. %Moisture - Limits Hydrometer Permeability
MW-109 §S-1 0.0-2.0 Split-Spoon
§S-2 2.04.0 Split-Spoon
S$S-3 4.06.0 Spiit-Spoon X X X
S§S-4 . 6.0-80 Split-Spoon _
§S5 ° '8.0-100  Split-Spoon X X X
§S-6 10.0-12.0 Split-Spoon

$S-7 12.0-13.2 Split-Spoon
$S-8 14.0-14.7 Split-Spoon A

MW-110 §8-1 0.0-2.0 Split-Spoon
$S-2 2.04.0 Split-Spoon
§8-3 4.0-6.0 Split-Spoon X X X
SS4 6.0-8.0 Split-Spoon
8§85 10.0-12.0 Spiit-Spoon X X X X X X
§5-6 12.0-14.0 Split-Spoon
$S-7 15.0-16.7 Split-Spoon , S
ST-1 8.0-10.0 Shelby Tube X ' X
MW-111 §S-1 0.0-20 Split-Spoon
§S-2 2.04.0 Split-Spoon
S$S-3 4.06.0 Split-Spoon
§S4 6.0-8.0 Split-Spoon
§S-5 8.0-10.0 Split-Spoon X X X
SS6 10.0-12.0 Split-Spoon X X X X X X
§S8-7 12.0-14.0 Split-Spoon
§S-8 14.0-14.5 Split-Spoon
SS-11* 10.0-12.0 Split-Spoon X X X
SS-10** 8.0-10.0 Split-Spoon X X X

*—Replicate sample.

**—EPA replicate sample.
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Table lI-2
- PACKER TESTS FOR
IN-SITU HYDRAULIC CONDUCTIVITY

Depth Pump Flow Hydraulic
Monitoring  Interval  Pressure ‘Rate Conductivity
Well No. (Ft.) (psi) (Gallons/Hr.) {cm/sec)
MW-104 11-18 9 0 <1x107
20-27 16 0 <1x107

35-41 27 0 <1x107

42-46 34 06 1x10°°

MW-107 1825 14 225 6x10°°
2735 22 0 <1x107

39.5-46.5 32 0 <1x107

MW-110  19.8-21.8 17 0 <1x107
22.24 20 0 <1x107

33.5-35.5 26.8 0075 3x10”7
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Table 11-3
PACKER TEST INTERVALS
Packer Test Screened lntemil
Monitoring __ Interval (Ft.) _ in Well
Well Depth Elevation Depth Elevation
MW-104 11-18 812.3-805.3 4146 7823-777.3
20-27 803.3-796.3
35-41 788.3-782.3
42-46 781.3-777.3
MW-105 45-50 789.1-784.1
MW-106 22-26  809.2-805.2
MW-107 18-25 813.4-806.4 4348 788.4-783.4
2735 804.4-796.4
39.5465 791.9-784.9
MW-108 4247 784.0-779.0
MW-109 36-41 799.7-794.7
MW-110 19.8-21.8 816.5-814.5 20-25 816.3-811.3
22-24 814.3-812.3
MW-111 3338 7824-7774
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Approximate
Ground Surface\
} WEST

Dark brown siity clay 0°-2’

Incoming clay pipe

from the north
/ Top of clay pipe 2'\

_2/ Invert26”  Top of limestone 2~

Invert of clay pipe 3’ -~

EAST
0
Depth 1
Below
Ground
Surface(ft.) 2
.\
3
0 1
Notes: 1.
2.
3.
4

@ Sample Depth
2 3 4 5 6 7 8

Length of Test
Pit (ft)

Clay pipe is set flush into limestone. Top of
rock and top of clay pipe both at 2'0”.

The incoming clay pipe is from the manhole
on the south side of the main building ana
is adead line.

Trench dry at completion.

. Hnureading - 0.5 ppm

of sample jar headspace.

2 X 2
HORIZ. ™ mma™ .
SLALE iN FEET
v-owmeo Figure 111-1
Sarme & H<Donnet PROFILE VIEW OF
e TEST PIT NO. 1




Approximate
Ground Surface}

NORTH SOUTH

Dark brownclay0’'0"-0'7"
— Gravel fill material0’' 7" -1’0~

1 -

Brownclay1'07-2'1"

21 —
Depth Clay pipe in granular fill2'1"-2'6"*
Below — — @ Sample Depth
Ground 3 Brownclay2'6"-3'5"
Surface (ft.)
4 Gravel fill material 3'5"-4'2"

5 | Brown clay grading to brown-orange
mottledclay4'2”-6'0"

0 1 2 3 4 5

Length of Test
Pit (ft.)

Notes: 1. Trench dry at completion.
2. HNU readingof sample jar headspace - 0.2 ppm.

2 J 2
VERT.
SCALE IN FEET
2 n 2
HORIZ.
SCALE IN FEET
Figure HI-2
?.‘.'.'.."_‘:..r""m_... PROFILE VIEW OF
T TEST PIT NO. 2




Depth
Below
Ground
Surface (ft.)

Approximate
Ground Surface
WEST ‘ : E

Brown-orange mottled clay 0"-1'8"

Top of clay pipe 1'8'\

Invert of clay pipe 316.W

Granular fill and brown-orange mottied clay 36" T

0 1 2 3 4 5 6 7

Length of Test Pit (ft.)

Notes: 1. 2° of water in bottom of trench
at time of completion.
2. HNU reading of sample jar headspace - 1pp

AST

® Sample Depth

m.

2 2
VERT. ; .
SCALE IN FEET
2 5
HORIZ. _-—-1_2_4
SCALE IN FEET N
Figure 11I-3
B et PROFILE VIEW OF
R iove iR o TEST PIT NO. 3




Approximate

Ground Surface
. WEST } EAST
Brown-orange mottled clay 0-1'4"
1 Top of clay pipe 14"
Depth B 7
Below
Ground 2
Surface (ft.)
3
¢ Invert of clay pipe 3'6” @ Sample Depth
0 1 2 3 4 5 6 7

Length of Test Pit (ft.)

Notes: 1. Dry at time of completion.
2. HNU reading of sample jar headspace - 13 ppm.

VLA LE IN FEET
2 G 2 4
HORIZ. —_-—__
5L ALE O IN O FEET ’
o'f_-'__iguErelII-4 o
tanovte - owmt PROFILE VIEW OF
A Ao TEST PIT NO. 4




Approximate
Ground Surface
o WEST N\ EAST
1
2
Depth Brown-orange mottled clay 0’-5'0"
Below '
Ground 3
Surface (ft.)
4
Top of PVC pipe 50 '\
5 p— —
Invert of PVC pipe 6°4 '\
6
Granular backfill —e{—— — @ Sample Depth
64"-66"
0 1 2 3 4 5 6 7
Length of Test Pit (ft.)
Notes: 1. Water observed flowing through granualr

fill at completion. Approximately 3" of
water in granular fill at completion.
TIP reading of sample jar headspace - 8 ppm.

< 0 2 a
VERT. m™ ™™ ™ am—
SCALE I N FeEerT

2 0 2 3
HORIZ.
SCALE IN FEET
Figure 1l1-5
.‘;‘_'_!:5‘:.'.!,.6-""" PROFILE VIEW OF
e —— TESTPITNO.5
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Figure 11-6
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cagtt Elevation 833.46'
—r 4 p —Jr .
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Well Elevation g38 27'
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/
7 TR W
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Flush-threaded A —_—
PVC casing - N o
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casing s sl O | 7 ﬁm
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Figure 1I-12
MONITORING WELL
CONSTRUCTION RECORD,
MW-110




Top of Casing

ngll Elevation _g817,07"
/ -
p— 7 Y Y.
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g eiomnd MONITORING WELL

CONSTRUCTION RECORD,
MW-111




Well Top of Casing
Cap Elevation _g25 70"
— w o
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Bentonite \ ground surface
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Figure ll-14
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APPENDIX A - DRILLING LOGS FOR
MONITORING WELLS
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fose cyem W = [ 0E
Project No. Page of
A3 -0z5 -4 ! 3
Ground Elevation , Location ™ [Total Footage , :
823.3 46" ©
Drilling Type Hole Size Overturcen Footage | Bedrock Footage | No. of Sampies | No. Core Boxes | Depth To Water | Date Measured
pec /x| 6= | A6 41’ 6" 2 4 5o Monx
OrfingCo. £ ) YW/ & Western Co. 'T"""':’ MDDy Cooescte
otingRe. e 7B -/ PenetmtionTest 3 TAND LT
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— — at 2.5 p.
= 9= F‘ L
_ = In stailed § J"o""’,
- — Slofled screen 4 15
- 03 (Grwel puckte To
—act . f‘ / “f‘ "s
- EI . g:f:f’ be:\‘evm'fe
3 — Grev t 4o surfe,
= n=
- -
= -
lL:! I
0 -z
5= i A
2 ~
— . ~ i

090280

Burms & M<Donnell

oot f0y - Lar

Form T5-CGT-2-1



Drilling Log - Dec. No. DL-27
Project Name - . Boring No.
RosecHem MW -2o09
Project No. Page of
88-025- & ! Z
Ground Elevation Location -{ Total Footag ’ "
$35.9' T4 6
Drilling Type Hole Size Qverturden Footage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water | Date Measured
J ”n "
ﬂ?ﬁ awase) b 1%'6 I’ o o u/a sce_Rempercd
OlinaCo. Layne IJesrern Orter (o), 0 Byrrel, Pawsy Bowees
T f
Oriling Rig. LME- S Pm:nuon Test
Date llz’i@‘l To [lzs/sq Field Observer (3) [)ep gie BAu.AZ-D
Samptle
Blow or
Depth Description Class. Count Recov. Box No. leam
~ Prowa cley, moist, medium, medivem Plas-{-.. START 8.40a.
e N . ’
= H1ovgomicdeloris, TiPs .2ppm bevehdd
- \
25 2
-
’: "1 "\‘-"‘ mottled dn,( medivm, damo f 3
= ™o me 1Um P(‘s,"‘.H
4,: ¢ Kt 5,-,.\06‘ at 4'c~
= 2.3, pm/TIP boveide|
;: 5 ‘UHI”Q&
¢ E 6
7 E 1
= ¢
1 E =
- =
[ o
{ B.mm oraviye weotted GlA-L’dry b J..m(, lj
I.u P(as{u-‘y. iron |
= 3
3 - s,r- - G'r: "
n= 1;3 |
3 3
13 ...0.-.-,; Brown “’“Jd’h o(fy. s‘-iﬁ, weather I,:-,
—i shale &t 370" :;‘

090230 3urns & MDonnell Form TS-GT-2-1



Drilling Log, continued

Qov\'h DL - 21

Boring No. mw - 209

Project Name [/ 2SE CHEM

Page 7. of 2

Project No. $6-025 -4

pae 1/23/89 -

Depth - . o | ow | peco Sene
. = w¢::""°“‘- Clam | Court | & 'Loa S Remarks
- a9 0w eved shale - Finigh d—ill-’n, al” 1o
‘55 Total 6@.‘,1’1« = 14' L - Pr?hp- Boveheole
= 15 .
- - TiP- 43? P
= ] |t er o
: (‘: r"?"v‘+.ﬁ . 5"#%
- . space was 3Tp0™¢
177 nE Ory ot complehion,
- - Cinisned well instal-
=l e phen oF 10:3en.
3 T Tastaled S'of 0.010
. - slotted screen 4o S
- - Bentonite peﬂd‘s to 5.5
- - Coment bomtmite jrwf
20 7 U=
11 12
= 217
U 7 U
15 3 25—
= 26—
117 Z‘E
- -
- 3
11 U
303 303
-2 Barns & MCOonnell Farm TS-GT-2-2



Drilling Log Dee. No DL-28
Project Name Boring No.
R osecHeM Mw- 20
Project No. ) Page of
50 -025-4- : 1 2
Ground Elevation . Location Total Footage ‘ "
8346.0 : - IS’ © _.
. Drilling Type Hole Size Overturcen Footage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth To Water | Date Measured
HoLiow " l gl " | ’ b-' /
STEM AUGER b b N/A sce Rama
Oring Co. | Ayme WESTERN Oriler (o) 7om Burie 2, PusTY Bowr s
. T t
OrlingRl9. LmE -S5 Penetration Test
Date '/23/6‘) To '/2‘2/6‘) Field Observer (3) (), B, ARZO
Sample
Blow or
Depth Description Class. Count Recow. 8ox No. Remarks
—Conc,.ote and Sravel pact : — sTARL |1'00OA,
- P oist, Mdm & e )
) : %m::;: or;z.,n':'s :6"": " me Rl l: z‘,'.m/‘ﬂ P/bcf“"“
- .
- -
17 -
3 — Gvay green clav.damp, medivm, medivm ? E Vppn/T10/ Cun Hivngs
- P"*‘“H -
4 4
5 ‘ 57
- -
= e
b - 6
7: P 1* 7 1.-:.. ' N/c..#-‘ 3|
Ovangy e brown mottled cl H’t# o o |
2 damp, medium plcs'lw‘y. ivion Shwm\,, -
63 8=
- -
12 1=
] =
U to=
- -
3 =
U= =
— | -
- I - .
= 0 | erminfadis
E [revpr=g—— Py | el with mé‘\'btull— i E
:w::}?"\'el. shale, ~f |§: w“'“""‘t shale e
3 : 1% 6"




Drilling Log, continued

Du-2a

con’

Boring No. mw -2.10
Project Name _(L04E LHEM Page L ot L
Project No. _53' otS-4 Date | IZB/ 89
L9 | Biow | pre e )
Depth | Description Claw | Count | &'Com| | o Remers
— Gray shaley fivm —
15 = ' 15 .
T Tetel Oepth 1570" - Frnished Drilliry
— = at /1. 45 a..
1L - “: Ory ot complu‘-"‘!
- - % Bore hele
1 1 well installed omt
= - complete ot (230p.
I8E e Tnstalled &' of 0.010"
= 3 sloffed screem b 145’
= T [Grasel pack & si's
- H"‘ ‘ () e
la': 3 58::4:{‘ mL,fc rout
= - 4p Sur face.
U3 U5
12 1=
13 23
L 2=
153 %3
3 26
113 71
= =
- h
13 217
3 E
n51281 Burns & M<ODonneil Form TS-GT-2-2



Burns & M<Donnell

Drilling Log Dec. Mo, DL-29
Project Name Boring No.
Rosccvem M- 2\
Project No. Page of
| B9-015-4 o z
Ground Elevation . Location . | Total Footage ’ "
Bis5.) 16 ©
Drilling Type Hole Size | OverburdenFootage | Bedrock Footage | No. of Samples | No. Core Boxes | Depth ToWater | Date Measured
[ w ’ " "
<rem duged 6" ) ) o NIk |6ee Repames
OingCo. Ly NE L) ESTERN Orker(8) T, Buresr, Bvsry Bowrss
T
DrlingR0.  ~ M€ - 55 Pm:'auon Test
Date [Lw/oq To 1/14/8? Field Observer (s) Q gm_,,_,q,zp
y Sample
Blow or
Depth Description Class. Count Recov. Box No. Remarks
— D‘\:(-‘b bv-,‘l.m lal Y. ' v;otsf, mzdwm + - START  Bllba.
140 hiakly plastic  Treace ofF Oovaamic - Opon/TIP/Cn
= R 3 = ppm/TIP/Catbings
- -]
. -
‘L— t:
—Browm -ovamse ,sln?H’ Sithy daw\f, -
“Imedium med.vm ds{'ia-l‘y) won 3
3-:-5+M""$) tvace o 3"41\/&[ }5
4 i
- .
52 5
- —
¢S 6]
—* —
- -
12 17
9= 8
3%% silly clowy, dvy b dosmp, low plastiiy, -
medivwa —
q q :‘,
.
103 10 :
S E
— ll—é
@ 3 :
e =
:'G-vul brew= clay, 44-?, medium F(”“"‘*‘I ( ._—_" i
(35 (3:-—: i.
- -
] :;
o230 Form TS5-GT-2-1




Cont DL -29
Drilling Log, continued .
Boring No. pAlJ - 2L\
Project Name () SECHEM Page 2 ot T
ProjectNo. A H 'OZLS' 4 Date l/ 24 / 69
Log Blow Core ‘Box or
Depth Description e | Coum | oty Semple Remarks
—Givay breaum clay, dampe, medivm plashiedy —
5 —6 4. ' evocvy ofall; 153 ' '
= w::;.'i‘:'es on &) wscvocyy STalline, dewse, - Finish augevs of 3135p
= = [Finish well instatlatio
JTotal Oept: LU O - af 5:15¢.
P E l‘)-:- Dvy at completion.
- - Ina'l’o.“e‘ s o'F 0-0}0'
= .= Shhited sereen o 1O
| 8: 6”'6‘ Fac«l\l “'D Q' '
: — 5@“‘, u.c"‘f— ?ollr.fs &1
: — wu't b‘.““vﬁo*ﬁ
19 4 Fjrov-l' 4o suvface.
20 %
- 3
43 =
1] (o
135 13
W [om
- 3
153 %5
U= %
(2= 113
163 18-
> E
(b= 4=
o 30=
E =

051281 durns & H‘Do_l!mll Form TS-GT-2-2



APPENDIX B -~ OBSERVED

WATER LEVEL READINGS



TECHNICAL SERVICES

GEOTECHNICAL DEFARTMENT Observed Water Level Readings sheet 1 of
Project Name EOS ECHEAA Project No, 88- 025~ Hole No, MW= 10 {
Locstion Elev. Ground Surface (G.S.) ' 8 / 7 q ’ |
N E Elev, Top at Pipe (IQ_J_’;, or Reference Point (R.P.) 8 20. Ll
Date Started Drilling Hole Tims Total Depih of Hole Drilling Type
Pate Complated Dillling Hole Time Total Depih of Piezometer Footage Stotted
Date Piezometer Installed Time :
Remarks:
Date Time By Whom Depth 10 Water® " W.L.Etev.(fi) Remarks
2/16 /89 812~ R, Slayden . 8.56° tom T.O.P 812.10
2/21 /87 3:35p v ape tem ToP | 812,02 | Baikd
312189 944a | D. Palled | /530" tom TP BO5 3
3/3/87 8:30a. | D."Balbrd 1530' wom T0.° | B05.3L | Baikd dry (109al)
2)0/59 1220p | G, Nieman | 3t.22' tem Top | 184.44 |Bailed dey (Sat)
3/7/89 900 | G Nieman 45.91° tom T.o P, | 97475 | sampled
3 /29 /89 /:380 M. Hiblebrand/ /0.23° _tom 770 P 8/0.43
4/5/89 8.04p G. MNieman 285 twom T.0.P. 8/0.8! :
4/10/189 8.30a G. Nieman Fbqd’ o™ 10 P 810. 02 | Pailed otry {10 9a/5)
4/10 /89 2:050 C. Nieman 41.72' tom T o7 272.94 sampled
4/28/89 a K. Smith /.00 _Vom 1pp BoO9.Ll
575 /B9 12.34p | M, Hibebrandt | /0.32' o T.0R B10. 34
5/12/89 1530 T Hollingswortn | 0. 3" om 7.0.£ | 810.53% .
5/ 24 /189 3.08p | M_tildebrandf L.87' tom 0L | g13.19 . | -
L/19 /189 2:%5p M. H.lde brand{ 1000 _Wem 1o P RI0 Lol Bailed dry
120159 10:305 M_Hildebrand? | 4tp45' vm 1.0 | 774.01 | Samplec

*Depth 1o water noted from Ground Surface (G.S.), Top of Pips (T.0.P.), or Reference Point (R.P.).
020679 .BM 3“!.[‘?0““! Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

VA

Observed Water Level Readings Sheet of
Projcct Name p . 0 CHE M. Project No. 8g-025 -« I Hole No, MW -/o]
Location Elev. Ground Surface (G.S.) & 1. q '
N Etev, Top at Pipe (T.0.P.} or Reference Poim (R.P.) - 8@._6. Y
Date Started Drilling Hole Time Yotal Depih of Hole Drilling Type
Date Compluted Drilling Hole Time
] Total Depth of Piezometer Footage Slotted
Date Piezometer Installed Time
Remarks: -

Date Time By Whom Depth to Water* W.L. Elev. Remarks
6-21-89 |~ | Heltiop3weRTh /6.13 " 70P god, 43 L
.14 -2 ' |7 Howuweiweart | g2y tem 7o0f goq 4|
1-20 -89 J_ Wat106s ©orTh 1. & hom 1o ¥0d.04

2-27-8% S Hottans QORI ALy from  T1.0.p ¥09.55” )
g-14 -€4 e X Howtaup s S0 Tl Loregd__"om 1.0 P goq .82 -
-] -85 . T dowanoseRre | 10,42 "™ T.o.P g09.11
10 -2- g4 ] T Howwosswok T~ 1 0.5t "™ 1o P _gloas . I

trom
- B S RO
- e e e A —
Y S - ~
— - —— e - e
__ R _ S SUDR S —
S R - . e
8 —_ — —
e N SR SN o _ S

*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.0.P.), or Reference Point (R.P.).

080679

Burns & MDonnell
Enginasrs-Architec

13-Consullanis

Form 18G1-2-8


http://ueie.ru
http://Hoi.cuo6iiooie.Tt

TECHNICAL SERVICES
GEOTECHNICAL DEFARTMENT Observed Water Level Readings Sheet 1 of
Projoct Name R‘SECI{EM Project No, 88-025- ‘/ Hole No. M- 162
Location Elev. Ground Surface (G.S.) 8 29. (’
N E Elev, Top a1 Pipe (T,0.P,} or Reference Point (A.F.) B2/, 89
Date Swrted Orliting Hole Time Total Depth of Hole Drilling Type
Daie Completed Drilling Hole Time
_| Total Depth of Piezometer Footage Slotted
Date Piezomerer Installed Time '
Remarks:
Date Time By Whom - Depth to Water® W.L. Elev. Remarks
| 2/16/89 8:3S R Slayden . | /.67  tom T OD 820.22
2 /e (89 [L:15 o R. 51;& Ly’ tom TOBR B20.25 Bailed dry
2124184 8:20a R. Slayden /3.3 _tom . 700, | 818,50 | Paled by (ilgel.),campled
3/2/89 8:44a D Ballard | 13.04' tom ToR 81!8.865
218/89 P 2% G Neman 12.50° _tom T oP, | 819.%%
_3129/89 2:0%p M _Hblebrandt | 12.34° tem 1.0P | 819 55
4/5/89 Bdla__ | G Neman /2.34" tem 7o P | 810,55 | Bailkd dry 0@k ; sampled
4/28/89 a K. Smith /273" tom T.O07P 8/19./L
_5/5)84 //:33a M. Hildebrand? | 12.44" tom T.0.P. R19.23
5//2/89 | /L43 T Hollingswork| 1274° wom T O,A | 81.15
5/24/89 241p M. Hi\deovandy | 12,67’ tem T20,P BK.22
lot/5 189 . 8:50a | G Neman 1290’ m T.0.P. BI1B.99 | Bailed Fy (I gab.) sampled.
from
from ) -
fiom
trom
*Depth 1o water noted from Ground Surface {G.S.), Top of Pipe (T.0.P.}, or Referance Point (R.P.).
Form TS-GT-2-8

080679 Buins & MDonnell
Enghneery- Arstillet 19~ Conntlants


file:///2.SCi'

TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT , _ Observed Water Level Readings Sheet _Z=__of

Project Name e - l Project No a2-025- l Hole No, M -1072.
Location Elev. Ground Surface (G.S.) - gaq s :
N E | Elev, Top at Pipe {T.0.P.) or Reference Point (R.P.) %R} Sq
Date Staried Drilling Hole Time Total Depth of Hole Drilling Type
Date Completed Drilling Hole . Time
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed - Time
Remarks:
Date . Time By Whom Depth to Water* W.L. Elev. : Remarks
6- 29-89 3 | 0 Houwportt. | 13.94 ' T.0.P | gI€.45
719 -89 | S ewwoeswen. | 13,2 " ro.R | RIB. 6T
2-20 -89 L dowwssuwer. | 13.2Z tom 75 @ | I18.67
2-27-%9 _aTe_ oL 68 ol 13.2( 'om 1,0.0 31f-¢8
g-14-89 . Hotians D001 13.2)  tom T70. P g€ .68
q-1 -84 R 3 H%&xs&t.&!!ﬂ-_fg__ 123 _'m T0.f _818-“6 _______
0-2-89 I Howwpyweart . | '2.66 wom  T.0.€ | 819.23
trom
SN P — S I .,,,,,, N N I
e e - - , e e e b '.‘_".";.-.... e e el L
from
from
_ —— o e ____._...._._.__.._...'.'.;”_“_«__ — -
- - - . '.'.”.'.r;_.__ e e e e
- from
- —_ — —_ U

*Depth to water noted from Ground Surface {(G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 : - Burns & H"Donn:l! Form TS-GT-2-8

£ nginwers- Architects - Comull


http://VaM.io6SbOoe.ru

TECHNICAL SERVICES /

CEOTECHNICAL DEFAATMENT Observed Water Level Readings Sheet of
Pokatame  QOSECHEM Projict No. @8- 025 - HoleNo. A/~ /03
Locatlon Elev. Ground Surfece (G.S.) . . 8 / 2 3
N € Elev. Top a1 Pipe (T.0.P.) or Reference Point (R.P.) 8 /4_ 53
Date Swrted Drilling Hole Time Total Depih of Hole Drilling Type
Date Complatad Drilling Hole Time ' i
Towst Depth of Piezometer Footage Slotted
Date Piezometer instalied Time . :
Remarks:
Date Time By Whom Depth to Water® W.L. Elev. Remarks
2/1e /89 8:4Sa R Slayden . T.47¢ tom  TO,P | BOT.3L
212189 1.50p . MER b.bO' tom T oP B07.93 | Bailed /0 qallons.
a3l /89 I 10a D. Ballard 23,09 tom 0P 79!. 44 Bailed duy (8 93))
3/2/89 10:00a- D. Ballavd | 44 97" _tom o p. 7L7.76 =amphd
218189 9.40a G Neman | 28.98°' tom —rpp, 185.55
3/27/89 1:53p0 M. Hildebrandt Q.85 wom 1o0.P° BO4.L8
4/5 /89 8:i12a G. Meman 5947 tom T.0pP 808.57
41n/80 7.30a G. Nieman Z.45° _Yom T.0.P 805 .08 | Pailed 7 9als.
4/n/87 /2:35p G. NMeman 48.9% ' Yo -ro0.P. Tb5.57 | samoled
4/28 /89 a K Smith NB5! tom 770 P poz,L8
5/5/84 .52 M Hiebandt | 1028 o T70.P. | Bo4.28
5/12/89 1600 T. Hollingsworth | 2.8q' tem 70,2 | 804.44
| 5/24/89 3000 | M Hikkbundt | g50' v 70, | 804.94
(o] 21 /59 12290 | M. Hildebardt | Q70' tom T0P | B04.83 | Bailed cdy b
(/22/89 23% | M, Hildebandt | 4L87"' vom T.0.P. | 7067.0l | Lompled
: from

*Depth 10 water noted ltom Ground Surface (G.S.}), Top of Pipe {T.0.P.}, or Reference Point (R.P.).

080679 auuu 5 H‘Donnoll Form TSCT-2-8



TECHNICAL SERVICES

CGEOTECHNICAL DEFARTMENT, Observed Water Level Readings Sheet __Z_of
Project Name m% ' I Project No. ¥5-025-4 .._, Hole No, MW (33
Location Elev. Ground Surface (G.S.) &12. 2

N 3 Elev, Top at Pipe (T.0.P.) or Reference Point (R.P.) §/4. b—-\g
Date Started Drilling Hole Tims . Total Depth of Hole Drilling Type
Date Completed Drilling Hole Time ] :
' Total Depth of Piezometer Footage Slotted
Date -Piezometer Insialled Time
.| Remarks:
Date Time B8y Whom Depth to Water* W.L. Elev. Remarks
L 6-39-%9 J._Howgpswertt | Q4.0 'em 1.o.0 7% .4¢
14 -39 T Howtees WalThe 11.81 o™ T.0.0. goQ.22
- 72-20-%9 T vetussgelfl .51 " x50 8o} .02
7-27- %8 T Houiesongil, 10.8] tem roe Ro3.21
€14 -89 T HoatioRTL 10.27 ' To.¥. §04.2¢
| q-11-89 J. . Howyvoswoert 1342 fom TaP | ¥ol.43
16-2. X4 J- Hotions woR TL Q.92 __"™_ Te.k ¥o4.6{
trom
e e e |,..,.. —— — e -
R J - .____._..._.’:“."_'_ S e
— -
S from I
U A i B I - — —— e
—— - __“____“_"_'; -
— e (R e
T T e T

*Depth to water noted from Ground Surface {G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Pums_é.m?onng! Vorm 1S-1-2-8




TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings '~ sheet—_{__of
Project Name ROSEC-HE/"\ Project No, 88 -0z5-4 Hole No., MW -1 oY
Location Elev. Ground Surface (GS.) 8 23.3

N E Elev, Top at Pipo (T.0.P.) or Reference Point {R.P.) 32 5. 82
Date Started Diilting Hola Time Toa! Depth of Hole Drilling Type
Date Comgpleted Drilling Hols Time
Total Depth of Piezometer Footage Slotted
Date Piezometsr Installed Time ’
Remarks:
Date Time By Whom - Depth to Water® ~ W.L. Elev, Remarks
2/20 Jeq 320 p R. Slauden. 22.97"° tom T.0.P B02.85 | Toaled I
3/2 /8¢ 9300 | DBalld - | 5190 wom 700 | 810,63 '
3/8/849 B Va. | & Neman 1348 tom T50.2 | BI2. 24 | Pailed & gallons ; sampled 3/9189
3/29 /87 1:30p | M. Hidebrand? | 3.277 wm Top | 812.55 |
4/5 /89 7:58a G. NMeman 1283 tom T-0.0 8I12.99
4] n 189 2:200 G. Nieman 12.L8' tom 10, P 813./4 Bailed b pals.
4112/89 10.4Sa G. Meman 4845’ tom T.OP 777.37 sampled
4/28/89 a K Smith /3.83' twom o2 | 8I.99
5/5 /1% 12:39p M Hildebrardf | 321" tem TO.L. | £12.4/
£5/12 /89 15 .38 T Hollingsworth 12.93° wom 1.0 P | 812.89
5/24 189 3:170 M. W\Mebrandt [ 1272 fom T 0.2 | 813.00
 wIR189 10:00q M. W\eborandt 292! fom T/ 0 P 812.90 Baidadeby 3 plug tesltd
& /20/89 Q:05a M. Hildebran{t | 30.5D' o TO.A | 786.32 | bampled
/) from !
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.}, or Reference Point (R.P.).
030679 ' ' Buins & HDonnell ' : Form TS-GT-2-8

ot - e o mn e me .


file:///2.lV
file:///Z.9Z'

TECHNICAL SERVICES

CEOTECHNICAL DEFARTMENT Observed Water Level Readings Sheet of
| Project Nanw Rose e ane l Project No e&-025 - o Hole No, Mus-l64
Location | —Eit':v. quid Surtace 40.?..) g23.3
N E Elev. Top at Pipe (T.0.P.) or Reforenco Point (R gy 5 = o >
Date Started Drilling Hole - Time Total Depthy of Hole - Drilling Type
Date Complated Drilling Hole Time
.| e e e et e e e Totad Depth of Piezomueter . F ootage Slotted
Date Piczomwter Installud Time
Remarks:
Date Time By Whom Depth to Water® W.L. Elev. Remarks
8-29-89 | | Hewwwsworn | g.gg wm o ro.f | worud |
2-14 -89 T, Houtots WoRM. (407 m T o P gl 2s
1-20 - 89 T Hewibawenct, (4.06___tom 1 0p 8/1.76 _
2:22-289 AT Hewioss woRTL 1405 " Fap €77
AL R s ] T HowesoR | j4.08  tom To R | &11.76 __
q-11-29 3 teaswoomre | (o q) " Tol | gi-d
[0:2- 89 B ATIWRAYE -8 1.9 " Tal | |glo.2 N
from
S e - R Bt o S S
o o from S o
----- - o o from N
e I — —_
S - e ] _ I
I e e
o o - lromn
R Bl B o I

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679 Burns & MDonnell
Eagineess-Archiects - Coneullants

Form 15-G'1-2-8


file:///4.oG

TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings sheet_|__of
Project Name ‘?05[5 CHE M Project No, 88-025- Hole No, MW~ /05
Location Elev. Ground Surface (GS.) 834‘ /
N E Elev, Top ot Pipe (I:_O_._P.) or Reference Point (R.P.) f8 3.0
Date Swaned Drltling Hole Time Total Depth of Hole Drilling Type
Date Compisted Drilling Hole Time
Toial Depth of Piezometer Footage Slotied
Date Piszomaier Installed Time ;
Remarks: .
Date Time By Whom Depth to Water® W.L. Elev. Remarks

2/7/8Y | /:30p R. Slayden . | 27.34' vm To.P | £08.72
| 2/20/81 | s:30p | R, Slauden” | 22,67' % To.p | £13.3¢ [Boded dvy |

3/2/89 9:09a- | . Ballard 14.48 wm  T.0.P_ | 82/.58 ' J

3/6/89 2.42p0 G. Nieman | 12.817 tom T0R | 822.25 |Bailad

3/7/87 205p | G, Neman |4.94° tom T.0.P | 794./12 | sampled

2127189 11:0 Oa M. Hildebramd® | 13.41' tom T:p7R 822.59 | Baikeddry

3/27 /89 2:45p M. Hilde brandt 48.45' tom T.0.L | 781 6/

»/29/89 9:50a M. Hildebrandt 3266 om T.0P | 803.50 |Bailed ooy

3129 /87 1:25p M. H, ldebrand! 49.L,9' tom 10 P 786.37 |

3/3//8% /0:20a M. Htebrard? | 33.25° ton 0.2 | 802.8/ | Bakd dry

3/31/89 | z:c00 M. Hlebartt | 42.45° > T-O.P | 78lL4/ '

ql5 /189 7. 4ba G, Nieman 20.35° ™™ T.0.R BI5. 7/

416187 1.55a L. Clark _ /8.21° %o T0.f | 817.85 | Bailed 5 wts.

416 189 2:300 8. Niemar AB.b6" tem TOL | 78740 | sampled -

4128189 a K. Smith /3.57' _tom 70,8 | 82249 |

5/5 /189 12:150 M. Hidebrandt | /3.38 wm 108 | 822.28

*Depth to water noted trom Ground Surface {G.S.), Top of Pipe {T.0.P.), or Referencs Point (R.P.).

080679 ) 'Bums_& Hfgonnnll Form TS-CT-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEFARTMENT Observed Water Level Readings Sheet —A__of _
Project Name ’R OSE C.\-\E“ Project No, 8 8 - 02—5 _ 4 Hole No, MW - 05
Location Elev. Ground Surface {G.S.) 8%A ) \
N €  Elev. Top at Pipe (—T__(?_P_l or Reference Point {R.P.} 8’550“
Date Started Drilling Hole ) Time Total Depth of Hole Drilling Type
Date Comnpleted Drilling Hole Time i
Total Depth of Piezometer Footage Slotted
Date Piezometer Installed _ Time
Remarks:
Date Time By Whom Depth to Water® Ww.L. Elev.(ﬂ) Remarks
5/12/ 89 /5.30 I Holingsworth | 43.39"  tem 7 0.P. | §22 L7
5/24/89 3:20p | M. Hikbrand! | 13.33' v r0p |pra.7e |
. (721774 - 8.300- M. Hc'lde.bf‘a_nd'/ 13.4'5' from T.0.R $22. ] ““Bailed dry
/2 /89 9.05a | M _Hildebrand | z3.75" v 700 | 812.3] | Bailed dry
Lo/ 22/89 12:15. | M. Yllebroadt 4278+ v TO.2 | 793.28 | Sampld
from
from
from
from
from
trom
from
from
1_fom E
trom :
_ from
*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.). '
030679 m mm Form TS-CGT-2-8 :



file:///-b.45'
http://TS.CT.2-a

TECHNICAL SERVICES

o)

Observed Water Level Readings

GEOTECHNICAL DEPARTMENT Sheet of
Project Name RosecH@na Projuct No gx-025 -4 Hole No, ML) -105"
Location o Elev. Ground Surface (G.S.) . 83 g, )

N E Elev, Top at Pipe {T.0.P.) or Reference Point (R.P.) 83 ‘6 . o 6
Date Siarted Drilling Hote Time Total Depth of Hole Drilling Type
Date Completed Dritling Hole Time
— e — Total Depth of Piezonwter F ootage Slotted
Date Piezonwter Instalted Time
Remarks:
Date Time By Whom Depth to Water® W.L. Elev. Remarks
| 62987 | | & Hewwsweare | 4427 " To.B | .29 .
~-14- 81 5. _toce e worTL 14.43 "™ 1.0.0 Bal .63
2-20-89 S. HeLiaxg woril 14-2f e To.P $al.3y
2-2)-¥4 T Hocciops we T (4.0 '™ T.0.p g1l .4é
g-14 -89 5. Hot 1065 woRTL, td.sq9_ o™ T.o.e gAl 47
q-1-<4 J. HoruuGsworrt 14.5& 'om 1.0 gal.d¥
10.2: €1 T _HowistswartL 1473 " 1o gal.33
fom
— S - S ..l;.(;'.'....___..___. —— - S -
— S ,:,,.T_ —- — - SO -
o trom
—— e e . . _m_":____. SRS — -
_—- ..";.‘— SV SV AP ——
- e e - . _'mm e —
e - |,0,,. ——— e
Y U R P ._.._..__._.___.'_m.';____._.____. S W e

*Depth to water noted from Ground Surface {G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679

Burns & MDonnell

L ngirwress - Architoc I8 - Conaullant s

Foun 1841-2-8



TECHNICAL SERVICES
{

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Prokees Nome _R6SECHEM ProiesNo. 88 -p25-4 HoleNo.  pAW/ -~ /06
Locallon Elev. Ground Surface (G.S.) . 8 3).2
N E Elev. Top at Pipe (T.0.P.} or Reference Poim {R.P) 8 33.3 A
Date Swarted Drilling Hole Time Totsl Depth of Hale Drilling Type
ate Complated Dilling Hole Time To1al Depih of Piezometer Footage Siotted
Date Piezometar installed Time ’
Remarks: -
Date Time By Whom Depth 10 Water® W.L. Elev. Remarks
2/20 /87 2.5 p R. Sleyden (88 tom -Top | BH.55 “Paed dny
3/2/89 9. 17a. D. Ballard 125" tom —T0.L | 817/
| 8/6 /59 1:10p & Nieman 14.80" tom__T.O.P. | 818.50 | Puikd cky
3/7/89 H.15a & Neman | 25.81" vom T.0.P. | 8B01.49 | sampled
3/29/89 2.35p M Hildebrand] | 14472 wem  To0pP. | 818.87 i
4/5/892 | 8:20a G. Neman /4.30" tom 70,0 | 819.06 | Baikd 2.5 pats
/6157 9.45a (. Hieman 2L.05' wm T.0.P | 8073/ s4m pPled
4 /28/89 a K. Smith 15,25 _twom op | 8I18.//
5/5/87 12idp M _Hehrandl | 14.93' vom 102 | BI8.43
5/12/82 16.34 T, Hollingsworth | 14.90' wem 1.0 | B 4L
5/24(87 | 3.3%0 M Hildebraad/ | 1483 ' T.0P | 818.53
Lol 1o (87 q.20a M. _Hilok brand' 475  twom  T.0.P. | BIB. G/ “Bailed dry
le/19/87 4.250 A HHebrand? | z2.05' e rr0.7. | 810.1/ Balaf Sy
L1 20/87 2:30a | M. Jildebrandt |zb.bz2: tem TO.P. | $00.74 | ampled -
tiom
_ ) from
*Depth to water noted from Ground Surface {G.S.}, Top of Pipe {T.0.P.), or Reference Point (R.P.}.
Form T5-CT-2-8

080529

Buins & MDonnell
Gagirrery- Sostvigs to- Consusiants



TECHNICAL SERVICES

CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet _Z_of
Project Name Posecean Project No. g§ .025 -4 Hole No. Muw-166
l:ocalion ' Efev. Ground Surface {G.S.) 231.2

N E ) ) Elev, Top ot Pipe (T.O.P_) or Reference Point (R.P.) §33. x¥4
Dale Started Drilling Hole Time '} Total Depth of Hole Drilling Type
Date Completed Drilling Hole ) Time
Total Depth of Piezometer . Footage Slotted
Date Piezometer Installed Time
Remarks: |
Date Time By Whom Depth to Water* W.L. Elev. Remarks
6 -21-89 : - X Hote it worert 194y  from flo.P. €342
7-14 -89 T Hocyatssiior (s 14-5¢ fom r5 8 L ATE
7-20 "% 9 - HewwbswornrC 1d. 34 from T D,IO_ vid.02
0-A7-8% I HogLivwor L \3.5¢ fom 1.0.P. 219.%0
¥-14-¢9 J. Howia6g woret 13.11 trom o,P. «€320.25
q-11-§9 T Hperwtswoet, | WA tom TO-f €2.4

| 10-2-%4 . Hotcius coonerl. w3y  tom 7,5 842.01

. from
fram
from
from
from
from

T o o ) from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.0.P.), or Reference Point (R.P.). o
us067Y o Barns & HcDonns‘l.l Form TS-G1-2-8

Engineers-Architects-Conaull


file:///3.il

TECHNICAL SERVICES
{

GEOTECHNICAL DEFARTMENT Observed Water Level Readings Sheet of
Project Name Ros EC HE AA Project No, 88'035“/ Hole No, MW=/ 0T
Location Elev, Ground Surface (G.S.) ] 83’ 4

N E Elev. Top at Pipe {T.0.P.} or Reference Point (R.P.) 833, 4(0
Date Started Drilling Hole Time Totat Depih of Hole Drilling Type
[ Date Complerad Drifiing Hole Time
To1at Depth of Piezometer Footage Sloted
Date Piezometer Installed Time :
Remarks:
Date Time By Whom - Depth to Water® W.L. Elev. Remarks
2/20/89 2:435p £S l%qen. 478/ ftem -70,P 185.6b Pailed dy
3/2/84 G.22a. D, Ballard 48.59° fom  Too0. £ 784.87
/8 /89 P.00a | &, Nerman 48.3]' tom 0.~ 785./5 Pailed | gallon ; sampled 3/2
3/29/89 | 2:30p | M. Abebrand! | 48.40L' v T:0L | 185.00
415/87 8:20a C. Nieman | 48.1f" tom T O.P. 785.30
1 417/89 12:4S p 8. Nieman 48.05' tom To. P 785.4/ Surged
4/8/89 B:00a G. Nieman 48.19' _tom TOP. 18527 | Bailed doy (/57)
4/ 0/89 3:30.0 G. Neman 49.22' fom T.0.P, 784.24 | Bailed /e
q4/u /89 2:000 G. Nieman 49.53' wom T.0.R 783.43
412187 g oSa G. Nierman 49.52' wom .02 | 183.94 | sampled ¥,
4/28/84 a A Smith 49.4° " TOR 184.32
5/5/89 /2:00 0 M. Hildebrandt | 48.67' tom To0 P | 784.719
5/12/82 /555 T Abllingswortt | 4B.29° tem T.0.P 785.17
5/24189 3350 | M. Hildeband! | 47.77° % T.0.p | 785.49
Gl 484 4:00p M, Hildebrandt | 46.68' *om To. P 180.18 | Bailed clry
L{20/89 12:00p M. Hildebrand+ | 488%9' o-T-0.P, 784.57 | Zampled

*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.0.P.), or Reference Point (R.P.).

030679

!luuu & ﬂ‘_Donnﬂl

Form TS-GT-2-8




TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet -2 of
Project Name ?055 Gl/EM ’ Project No, 88 - 025_4 Hole No, MW ‘/07

Location Elev. Ground Surface {G.S.) 83 / 4

N E Elev. Top at Pipe {T.0.P,) or Reference Point (R.P.) 8 33 4 b

Date Started Drilling Hole Time | Total Depth of Hole Drilling Type

Date Compteted Drilling Hole Time

Total Depth of Piezometer Footage Slotted

Date Piezometer Installed Time

Remarks:

Date Time ' By Whom Depth to Water* W.L. Elev. Remarks

@/2l)F9 BidSa. | M Hiltlebrarclt |49.75 ° v T.0OR | 783.71 | Notenough wialer Yo sample

from

from

from

from

from

from

from

from

from

from

from

- from ’

from

from

from

'Depih to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). :
US067Y .Bums & H‘Donncl! Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Sheet _Lof -

Observed Water Level Readings

lronn

Project Nnn;é Resechern I Project-No 8@‘02§-4 Hole No, ML) -16)
Location Elev. Ground Surface (G.S.) 23 (. 4
N k Eluv.. Top at Pipa {T,0.P.) o Relerence ?uioll {R.P) 8 33 44
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
Date Compteted Drilling Hole Time
e Total Depth of Piezometer Foolage Slotted
Date Pi_ezomater Installed Time
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
b-29-84 T HowLwmaworiv qg.1g fom 1o P 28y, 34
2-14 -84 I, Heu s worrt, Yye.61 "™ T.0. P 184 &5
_7-20-81 . slow s soaTl 4g.1 "om T p. 285 26
__7-31-89 T Hew1vesunall 41.2 fom 0@ 785 .94
1481 T Hosttegswoprt | Y216 MM T p P 2%¢, 30
q-11-84 [ = Mowiomsonae, | dsad " 706 18%,22
b-2-8§ & _How iussianl et yy.s¢ _‘fom To.é 78% .90
from
- from
- from
S e -
e e R - Bt S R - O

trom

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.}, or Reference Point {R.P.).

080679

Burns & MDonnell

Enginours - Architacts - Conastionts

Form 18-G7-2-8


http://fln.i-itJtti.toa.ri
http://M7.lt

TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Project No,

Project Name RDSE CHEM 88-025- 4 HoleNo. 4 A \u/- /OBL
Location Etev, Ground Surfece (G.S.) 8 26 .0
N E Elev, Top ot Pipe (T.0.P.} or Reference Point [R.P.) Az 8 2 7
Date Started Dsllling Hole Time Total Depth of Hole Drilling Type
Dats Compleied Drilling Hole Time _
Totat Depth of Piezometer Footage Slotted
Date Piszometsr Installed Time :
Remarks:
Date Time By Whom - " Depth to Water* W.L. Elev. Remarks
2/¢o (81 4200 R. Slauclen [8.36'tem  Top | 807.9/ Toaled Sy
2128 /89 3.30¢ D. 'ba.\;;:é . 18,22 fom  T.o0D 8/0.05
B 2189 2.040. D . RaMlaxd 18.09° _tom Top | 8l0.18
3/ 189 2:00p | G, Neman . | /800’ vm To.p. | 810.21 | Bailed & gallons
3/7/89 7.20a | B.Memon | 33.47' ' ToP. 194.60 | sampled
3/27/89 ):30p M. Hildebrand? B.o4’ ‘'om T OPL. 81023 | Bailedolry
3/27/89 2.35p M. Hilde brandt 4l 7' tom T 0. P, 781.30
3)29/89 12 10 [ 4 (| 21947 wom 10 | 80033 | Baikeo/ ey
3/29/8 2.250 | M Hildebrand? | 4388' ' T.0.0 | 784.39
2/30/89 | [l:Oa M. Hildebraodt | 22.07' o T.0.P. | 80620 | “Bailed Sry
3/3/89 /iSO M_Hildebranll | 45 L5 "T.0.2 | 782.62
4/5/89 8:30a G. Neman /9.397 tem T.0A 808.88
4 /n /89 /.25 p B, Neman 18.47' tom -1 or | B0980 | Bailed 5 9aks.
4112189 7:30a B, HNeeman _30.57 _tem 1.0P. | 727170 sampkec] .
4 /28 /89 a K. Smith 18.6/° tom TOP 80%.6¢
5/5 /89 /:432 M. Hldebrandt | (84]' tom 0.2 | $09.8¢

*Dspth 10 water noted trom Ground Surface {G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

0806179

Burns & HDonnell
Gnginesy- ArnihiatiorComntonls

Form TS-CT-2-8


file:///Q.09'

TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Le_VeI Readings

Sheet

2

of

Project Name

Hole No, MW‘/OB

_LOSECHEM

.Prc.oject No, 88_025'_4

Location Elev, Ground Surface (G.S.) 82— L.0O
N E Elev. Top at Pipe (1.0.P.) or Reference Point (R.P.) 82 8. 27
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
D.';ls Cormpleted Drilling Hole Time |
. Total Depth of Piezometer Footage Slotted
Date Piezometer installed Time
Remarks:
Date Time B8y Whom Depth to Water* W.L. Elev. Remarks
5112189 J6:17 Tz thollngsuwoth | 1849 " v 702 | 809.78
5/24 189 251 | M HMidebrandt | /8.24° v~ 702 | Bi0.03
/21189 | 2400 M. Hilebrandf | /848" o 770.P. | B09.M | Bailed clry
0/22/87 | B:3la M. Hlebrandt [32.15' tom T:OR 19012 | Samole!
: from
from
from
from
from
from
from
from
trom
from
from
from

*Dapth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point {R.P.).
Burns & MDonnell
Saginsarn- fochitects-Consuitants

0sU679

Form TS-CT-2-8




TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Sheet 3 of

Pocite  RoseCher | gg.ges [t mp-log
Location Etev, Ground Surface (G.S.) 226.0
N E Elov, Top at Pipe {T.0.P.} or Reference Point {R.P.) ?Z G. 27
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
Date Completed Drilling Hole Time
Total Depth of Piezometer Iootage Slotted
Date Piezometer Installed Time
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
£-29-89 & How 106300 TL [€.99 '"m To.p got.4€
-89 | T Hew 1085 R it 19.08 "™ T.0.6 go?.19
2-20 :89 T Howuusumert 19.1 __"om Tlo.f. go9. 16
2-22-89 I e cantoneil .21 .fom To f, 709.0¢
| 1€ T Hag g weais .26 tom Tp.8, god.o! i}
1-0-44 I GecwsroRT | 1907 " Tof | €09.10
10-2 81 T thawopeert | (3,06 "™ T | fof2l
rom
- - - S, '.;;m ISR S - - —
—_ —— —
) o from

from

fram

fiom

from

*Depth to water noted from Ground Surface {(G.S.}, Top of Pipe {T.O.P.}, or Reference Point (R.P.).
Buarns & MDonnell

Lnginteve- At htects - Connuionds

080679

Form 15GT-2-8



file:///1.26

TECHNICAL SERVICES

CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet—{__of
Project Name ROSECﬂEM " 1 Project No, 88-025“"/ Hole No, MW =109
Location Elev. Ground Surfece (G.S.) _ 8 2 5.7
N E “Elev, Top at Pipe (T.0.P.] of Referencs Point (R.P.) 837L. 79
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
Date Completad Dlling Hole Time Total Depth of Piezometer Footage Slotted
Date Piezometsr inswlled Time ’
Remarks:
Date Time By Whom - Depth to Water® WwW.L. Elev. Remarks
2/2) [89 _9:40a R. Slauden 29 3¢ fom  T.O.P 798.43 Pasled dry
2/28/8 11:10a- R Studen _38.95° tom T.OP 198.84 Bailed by | sampled
212189 g:.52a D. Balkard 42.64' tom T.0.P. 745./5
3/8/89 9. 10a- G Nieman 39.31° toem 107 798.42 | Basled dvy ; sampled 3/9/8¢
2/27/8¢ 1:000 M. Hillebandt | 2324 tom 707 80445 | BRaileddry
3/27/89 2.45p M. Hildebrond+ 42.)5' wom T 0. R 795 64
3/2¢/89 | 1:30a M. Hiklebrmndl | 41.26° vm T.0.P 796.53 | “Raiked ol
3/29/89 200 M. Hildeb et 42.79¢ v~ T.0.2 795.00
3/3//87 1:50a, | M. Hblebrandt | 40.70" v~ T0.8 | 19603 | Bailed dry
3/3/ /89 1:00p | M Hbbbandt | 43.147 von 100 | 194.05 g
4/5/89 B40a | G Meran 40.84' tom -T.0.P 794.95
4/7/82 l4Sp G. Neman 39.88' vom 7.2 | 191.9/ | Surged lJell
4/8/89 7.30a | G Nieman 4l45 e T0.P 796./4 | Baite] vy (197)
4/10/87 3.000 G. Neman 41.32' vom 1.0 | 19L.47 | Bailed +.5gals. _
q/1 182 3.200 G. Nieman 42.14° tom O F 195.60 | Pailed le.
4112189 10: 30a 8. Nieman 42.50° tom T.OP 795.29 sampled
*Depth 10 water noted from Ground Surface {G.S.), Top of Pipe (T.0.P.), or Reference Point {R.P.). :
Form TS-GT-2-8

080679

Burins & MDonnell
Cnghwers-4esststio-Conntiads

i
i
{



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet & __of
Project Name KOSE CHEM Project No, 66' O02S -4 Hole No, My/-1 09
.Localion ) Elev. Ground Surface (G.S.} 835 T
N € Elov, Top at Pingl’._O_.l:.) or Reference Point (R.P.} 8 22.79 ’
Date Siarted Drilling Hole Time Total Depth of Hole Drilting Type
Date Completed Drilling Hola Time '
Total Depth of Piezometer Footage Slotted
Date Piezonwter Instalied Time
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4/28/89 a N Smith 32,67 _tvom 0P |805./2
_57/5/8% /1. 38 M A Hbrard! | 28.82' v~ 1:0.P. | R08.92
5//12/89 17:05 T Hollingsworth | 25.74" tom T.0.P. | 9l2,05
5/24/89 3:45, M. Hildebrandf | 2282 wm 70.P | 81497
L 120/89 1380 | M. fillebrand? | 952 wm ro.B | AB.2] | Baikd dry
4121 /89 8:0sa. | M. Hibkbrardt | 4317 wm 102 | 794,02 | Jampled
&[22/ 89 19722 | M. Hiblebrandt | 4245 vom 7.0.P. | 795.39 | Semplad
: trom
from
from
from
from
from .
T o from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.0.P.), or Reference Point (R.P.).
V80679 Burns & H‘Donncl! Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet 3 _of

Pl QRO | 8R-025 _- I B TSR
Location Liov. Ground Surlace (GS) _"% 15,9 '
N € Elev, Top al Pipe (T.0.P.) or Reference Point (R.P.) ? 2. 73
Date Started Drilling $ole Time Tota) Depih of Hole inilling Type
Date Completed Drilling Hole Time
) _ — e Total Depth of Piezometer f ootage Slotted
Date Piezomater Instaflod Time
Remarks:
Date Time By Whom Depth to Water® W.L. Elev, Remarks
1-14-99 T HoutseswoliL 117 'm T.e.Pp 80§.62
Z7-20-8% 3. How 15 c30@TT ac.3k " T.o.f CALELT
7-27-¥1 g Heet 1 069 (30 AN 12.96 ftom < o 0 813.83
& -14-89 | 5. Howwes worn AL:30 '™ To.f, 81649
q ' “ . sﬁ _SI:'....“Q.‘-!:! m,hlﬂ_]" L\._.__l 1' Ll from T.D.P e 'e : S'7
10-2-8% . D6 0a Tl 18.§3 o roa@. 819.26
from
from
leomn
Irom
from
from
trom
from
B B fron T
— P [, e e e e e e e e e e e e e e
fronn

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.}, or Reference Point {R.P.).
0%0679 Burns & MDonnell

§ ngieere- Architecis-Conauitanis

Form 18-GT-2-8


http://tiou.ijJbit.iofi.rL

TECHNICAL SERVICES

CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet L __of
Project Name ROSEC!!EM Project No, 88-02S-4 Hole No. MW - /10
Location - | Etev. Ground Surfacs (G.S.) 8346.3

N E Elev, Top a1 Pipe (T.0.P.} or Reference Point (R.P.) 83 8 .3
Date Started Drilling Hole Time Total Depih of Hole Drilling Type
Date Completad Drilling Hole Time
Towl! Depth of Piszomeier Footage Siotted
Dato Plszometer Insialied Time .
Remarks: -
. Date Time By Whom Depth 1o Water® W.L. Elev. Remarks
2/21 /89 8:300. R. Slayden . 14.31° tom T o p 824.32 Pailed dvy .
2124189 8:00a. R [4.54' tem 1o p | 82409 Bailed doy (2.5 gal.) samplid
_3)2184 _8:37a. | D.Baskd /.30 wom T.0.p. | $24.33
3/8/89 9.20a | G, Neman . | .17 o 20,2, | 82446
3/20/87 2:40p |\ M. Hildebrand? | 13.34' wom T;0.2 | 825.29
4/5/89 | 842a | G Hieman /2.83 _Won Top. | B25.80 |Baikddy (350k); sampled
4/28/89 2 | A Smith 13.02' wom T0.P | 825.4/
s5/5/89 | /:25a M_Hfdehondtt | 43.230 vom T.0P | 825 .40
502189 | /b:25 T, Hollngswortn | /3.54' wem TOP | p25.07
5124185 2:34p M Hldebandt | 2.20° tom 100 |e20.43 .
L /15189 (300 Q. Nieman 1244 %o Tor | B2 19 | Baikdckyl39al); sampled
from
from
from .
trom
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe {T.0.P.), or Reference Point (R.P.).

080629 ' puuu a H?onng‘l! Form TS-GT-2-8


file:///Z.44'

TECHNICAL SERVICES L

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name ROSL d\tﬂ\ . Project No. 3’8 .6 Zf - ,_l Hole No. Mw “1\0
Locat?on ) ] ) Elov. Ground Surface {G.S.) o 9§6 .3 .

N E I?Iev. Top at Pipe {T.0.P.) or Relerence Point (R.P.) 3%.61
Date Started Drilling Hole Time : Total Depth of Hole Drilling Type
Date Completed Drilling Hole Time
Tatal Depth of Piezometer T ootage Slotted
- | Date Piszometer Instalied Time
. Remarks:
Date " Time By Whom Depth to Water® W.L. Elev. Remarks
2-19-84 I o ssonert 12.86__"" 1.0.F ga5.72
 9-20-89 § Heca 106310081 teg. 94 tom ro.f 81567
3-20-%% J._Mews1901 st 13,7 wom_£op 8 25.44
g-1d-g% F oy Kowekrt, 13.42  trom T0.f §a5.2!
9.1 89 T Hewmeiucert, \3.00  tom 7pf RA5-63
10-2-94 ' L focciutswarrl .2y om rap £26-31
trom
from
from
from
IS — -} -
trom S
NN ST - - - — —
- e T o
S — -
o ’ -

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), ot Reference Point (R.P.).
ooz Burns & MDonnel

torm 1541-2-8



http://Hau.tiU6ii.iaen

TECHNICAL SERVICES
l

GEOTECHNICAL DEPARTMENT | Observed Water Level _Headings Sheet of
Project Name ROSECHEM PojectNo. 35 e s ___._l' HeleNo. oAauw/- 1 {1
Location Elev. Ground Surface (G.S.) 8/5 . 4
N E ) Elev. Top at Pipe (T.0.P.) or Reference Point {R.P.) 8 17.07
Date Startad Drliling Hole Time Total Depth of Hole Drilling Type
Dote Completed Dillling Hole Time Totail Depth of Piszometer Footage Siotted
Daie Piezometer Installed Time )
Remarks: -

Date Time By Whom - Depth to Water® i W.L. Elev. Remarks l
21/ 10:3Q « R. Sloyden . 5.52 dem  T.0.P | IN5S :
2/21/89 2yse | u__« - | ¢.s¢" vm Top | BI0.5)

2./3544849 - ' ' ' from . ‘ .
2/2 189 QP:52a D. Ballad L.18'  Wem T0.P. 8/0.87
3J2[89 | uisa D.Patard | LM v TOP £10.9l | Pailed dvry (b g2l) sampled
318189 /0:0S5a. G. Mieman L84 tm T OR 810.23% | |
32¢/s7 | Ldbp | M. Ablbractf | ¢.28' wm ToP | 81079
4/5 /89 8:lba @. Nieman 4L’ Tp.P 810.6/
_4/1 /87 8:/5a Q. Nieman .47 _tom T O.R 810.60 | Bailed dry.
4lu /84 /:00a. Q. Neman 3508° 'om T1.0.P, 78/).99 :'aa»rp/_ea(
428 /87 a K Snth | 7.02' ' 7T0~R B10.05
| s/5/89 | 12:24p M Hilebrindt | 796" ' r0.L | 809./
5712/89 | 16/ T fbllingsworth | 743t 1o p | 809,94 - .
- 5/24/89 4:00p | M. Hldebrandt | 701" tom 708 | plo.ot ' 5
(/21189 | 10:20a. | M. Hikkbmandt | 7.34' v ro.p | $09.75 |Bailed by |
b /2248 1:010 | M Hblebrarctt | 1558 vom 0.0 | 801.49 | Samoled |
“Depth to water noted from Ground Susface (G.S.), Top of Pipe (T.0.P.}, or Reference Point (R.P.). o Form T5.CT.28 |

080679 gl_unu_a. Hfgonnnl_l



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings . sheot _Z_of
‘[Praject Name Reg’_ckeﬂ\ l Project No. 3¢ -6LS -4 l Hole No, M U-l ¥
Location : . Elev. Ground Surface {G.S.) 215, d
N _ . E Elev. Top at Pipe (T.0.P.) or Reference Point (R.P.) 8172.0)
Oave Started Orilling Hole Time Total Depth of Hole Drilling Type
| Date Completed Drilling Holo Time
_ e Totat Depih of Piezometer F ootage Slotted
| Date Piozomwier 1nstalled Time
Remarks:
Date Time By Whom Depth to Water* W.L. _E_Isv. Remarks
7-14-89 . ]9 Hewser woett ¢, A0 tom 779 f 808.57
7-10 -89 J. Hewwssworil g.20 " rop 08 &7
2:2-84 0. Houwesworn g.0 "™ 7129 P 80g.02
¥ 19-89 J. Hoiats weell g.b om T o P ®a.67
9. 1 -8 O Hewctaot wodrl 141 fom_7oo.p go4.16_
10-2-8% I, Howjup$ Lasert. 242 'om Al Q013.45
from
from
S —
from
from
o trom o
- from
(T SN S L e S S DU - e
from o
— — SO o - e e

*Depth to water noted from Ground Surface (G.S.), Top of Piﬁe (v.0.P), or'Refetence Point {R.P.).
080679 ' : Burns & MDonnal

£ nginesrs-Architects- Consudionle

Form 1S41-2-8


http://Sog.fr

TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet [ of
Project Nome B E ¢ HEMA ProjectNo. g -025 -4 HoleNo. saw/- 200
Locatlon Etev. Ground Surface {G.S.) ' 8 / 8 . é
N € Elev, Top a1 Pipe (ﬁl}) or Reference Point (R.P.) 8 2 0 (‘4
Date Staned Drilling Hola Time | Total Depth of Hole Drilling Type
Date Comgpleied Drilling Hole Time VY T —— Footses Sioted
Date Piszometer tnsialied Time '
Remarks:
Date Time By Whom - Depth 10 Water® W.L. Elev. [ﬂ) Remarks
| 2/16 /8g 8: 10s R Slouden . | 748" tom TO.P | /3.
2 /21 /89 4:30p .« 176 _'om ToP 8i2. 88 Railed 3 gallons.
3/2/89 9:480 D . Ballard 232! tom TP, 8. .32
3/3/%89 9. 3ba | D. Ballard Q.32' wom —rpp 81,32 Bailed dry (4.5)
3)0,/0F /2. 4bp G. Nieman _ /2.26' tom. ~T.5.P, BOA.38 | Basleddry (2.5 gallors )
3/7/87 10:00a | &, Nieman ¢3.28° wom T.0 p. | B8O1.39 sampled -
3129/89 1:38p | M. H;ldebrard 7.31° _tom TH.L | 8/3.33
4/5 /8¢ 8:02a | G. Meman 5.4/ tom T.0.b 815.03
41/0/89 9.:30a G. Niemanr 6.95° tom T.O7P. 813.L9 Baled 35 gals. '
4/10 /87 /:300 G. Neman 13.)5' wom T.OPR p07.49 | sampled
4/28/89 a K Smith 1005 o TP | B10.57
5£/5 /89 /2.3] p M. Hildeprandt] 2.56' > To.P. | 8I1.08
5/12182 15:45p | T Holmgsuwertn | (54° " Top | 84./0 :
512489 3100 | M. Hildebrandt | 582" e T7.00 | 842
L119/89 2:10p M. Hi bebrand{ 4.2)' tom 170P | Bl Ad |Bailed dry
le/20/89 q:5%- M_ Hillebrandt | 11.20° twem 10.P. Bo144 | Sampled .
*Depth to water noted from Ground Surface {G.S.), Top of Pipe {T.0.P.), or Refsrence Point (R.P.). ;
Form TS-GT-28 |

030679 Buins & KDonnel)
S ogiraury - dosriiotie-Conmtionds



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

.. Observed Water Level Readings Sheet _ & _of

oo Resmewe o M ewered o [T mi-zey
Location o v, Ground Sullncnl(is-.) €18, 6
N - 3 Elev. Top at Pipe (T.0.P.) or Reference Point (R.P.) 20, 64
Date Started Drilling Hole Time Total Depth of Hole Drifling Type
| Date Completed Drilling Hole . . Time
e e e e e e et e e e e Total Depth ot Piezomwener I ootsme Slotted
Date Piczometr Instalied . Time
Remarks:.
Date Time By Whom _ Depth to Water* W.L. Elev. Remarks.
6-29-64 T owcsues omit [0.2/ _"m 7.0.P 807.13
7-14-%9 & Houweswoare Q.44 'rom Top g/ 1.9
2-20 -2y O Hloturves wolTL 9.28 '™ Lo f §10-86
2-21-89 T Haici0w plrt .81 "o 7op 810.83
g-1y- 8 o Howciusgorrr. 994 __ """ a8 ylo.70
4-1) “89 5 datesansory .21 _'om 7ap 21093
10-2-%9 3o twnsoart, .53 f'om 7R 811.11
from
S R SR R e — B
from
from
from
from
1 o T kom o
[ i N freun
- N I e o e e )

*Depth to water noted from Ground Surface {G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679

Barns & H“Donng!

Enginesrs - Architacts - Coneult

Form 1SG1-2-8



TECHNICAL SERVICES

CEOTECHMCAL DEPARTMENT Observed Water Level Readings Sheet 1 __of
PoieciName * ROSECHE M ProlectNo. g8-0 25 - Holele _mw-202
Locatlon Elov. Ground Surface (G.S) 8 2¢. 4

N E Elov. Top at Pipe (T.0.P.) or Referencs Point (R.P.) a 32 20
Date Siartad Drllling Hole Time Total Depth of Hole Diilling Type
ete Complated Drlling Hole Time Total Depth of Piezometer Footage Slotted
Date Piszometer installed Time ’
Remarks: -
Date Time By Whom - Depth to Water® W.L. Elev, Remarks
2/16 /87 852 R. Slosden 2317 tom TO.P | #22.89
2121 189 10:5Dp " Sa 8.91' tem -T.0.p, 823.29 Bailed dry .
212489 9:40a R. 5 layden. Q.23" twom T.0.P. 82297 Bailed 7 qallons , sampled
312189 _84R8a D. Ballard Q.00' Yom To.P 823.20
318 /89 9:25a G Nerman | 908" tm ToR | 8232
3/27/89 2:03p M. Hidebrardt 8:54° tm To.p | B23.L L
4/5/8% 8:52a C. Meman B.58' tom To0P | 823.42 | Bailed 792k ; sampled
4/28/89 a K. Smith 8/0° 'om T.0P B24./0 -
5/5/89 /{:.30a M. Hilebrand! | 8./5' tom 70, P 824, o<
5/12/89 16:5D | T Hollngsworth | 823" tem T:0.° | 82397
5724 (89 2450 | M. Hildeband? | 7.58° ' T.0.A | 824.L2
| 15 189 9500 | (& Mieman 7.490° tom 1o p | B24.80 | Bailed 8gals, sampled
. from
from ' -
from
from

080679

*Depth 10 water noted from Ground Surface (G.S.), Top of Pipe {T.0.P.), or Relerence Point (R.P.).

Butas & MDonnell
(oghrrery- 4o5aiet is-Conndiants

Form TS-GT-2-8




TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

z

- Sheet of
Project Name QM e Project No. g€ - 6?.5— 4 Hole No, M W - ZDZ,
Location Flev. Ground Surface (G.S.) g 24. d4
N E Elev, Top at Pipe (T.O.P.) or Relerence Point (R.P.)

¥3%, 20

Date Started Orilling Hole Time Total Depth of Hole Orilling Type
.{ Date Completed Drilling Hale Time
Total Depth of Piezometer F ootage Stotted
-] Date Piezomater Installed Time :
Remarks: '
Date Time By Whom . Depth to Water* W.L. Elev.. Remarks
§-21-89 0% Hoctians wontl, 8.1 tm To.r ¥14.09
2-44-89 3, _Houiogs Lot 2725 ‘"  To.f ¥24.95
7-20-89 I Hoceiste wWoerl X | LI o g240.79
__12-27:5% - Howiou woril 2858 ‘'om To.p w¥ad.6z
¥ 1431 T Hates 25 oL 260 " Top ¥24.60
Q-1 - g5 X ilascuss Coere 234 tom o 22444
10-2 -84 T Heuss Ooerl 746 wom 7o f g25. 04
from
from
— —
from
from o
O S E R - T B S
- e} i, B I - — -
I S o I “
e . - S e — _

*Depth to water noted from Ground Surface {(G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
Burns & M<Donnell
$ngineers-Architecis-Consutionts

080679

Form 1S41-2-8




TECHNICAL SERVICES

GEOTECHMICAL DEPARTMENT Observed Water Level Readings sneet—_|_of
Project Name ROSEC H EM Project No, 88-02S ~y Hole No. A /- 203
Locatlon Elev. Ground Surfoce (G.S.) 8 /2. 5
N € Elev. Top at Pipe {T.0.P.) or Reference Point {R.P) 8 /4' 2 /
Date Staried Drliling Hole Time Tota! Depth of Hole Drilling Type
Date Completed Drilling Hole Time
Yot Depih of Piezometer Footage Slotted
Date Plezametsr Installed Time ’
Remarks:
Date Time By Whom - Depth to Water® W.L. Elev, Remarks
2/ie/89 | p.20e . Slayden 3.75' tom To.P | 810.4L
2/21 /87 2.%0p “ “ o 400" fom  rpp 810 2) Bailed
31184 25 D. Ballaw 395’ tom 5P 810.2L | BRailed 8 gal. , sampkd
3/2/89 10:0bpa- | D. Palardd 3.99' wom T oR | 8/0.22
318189 Q:450- G. Neman 3.9/ wm  Tor | 810.30
2)27 /89 1:53p M. Hilde brandt 274" fom 10 P éIO.A7
4/5/8¢9 B:.0%a G. Nieman 3.53" fom T.0.P 8/o0.L8
4 /10/89 10:30a G. Nieman 3,55’ tom 7°0.P. 810.bk | Baile) oby {0 gals) ; sampled
4/28/89 a A S A 4.82' tom T.0.P 809 29 .
5/5/8% | n:Da | M. Hidkbrandt | 4.98' wem 0P | 809.23
5/12/87 14,:0/ T, Hollingsworth | 5.24° tem 10,2 | 808.97
5/24 /89 3000 M _Hbebrand ¥ | 3.29' ' T.0.P 210.92
Glzt/59 /' SDa M. Hibtlehrondf | 3.55° tem T.0.P. RIO.ble | Pailed (& gals); sampled :
from -
from
trom
*Depth 10 water noted from Ground Surfsce lG;S.), Top of Pipe (T.0.P.), or Reference Point (R.P.). :
Form TS-CT-2-8

080679

Buins & HDonnsll
Gngbuers- brsabet - Commat ands




. TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT ) H
- N _Observed Water Level Readings Sheet _Z__of
Project Name Ro%&‘_‘_@ﬂ L Project No se —OZ__S—L' _ ~ - Hole No, Au)_: 203
Location Elev, Ground Surface {G.S.) %12.5 :
’

N E : : Etlav, Top at Pipe (T.0.P.) or Reference Point (R.P.} 8 [ "{ . Z'
Date Started Drilling Hole ) - Time . Total Depth of Hole K Drilling Type
Date Compietred Drilling Hole - Time .

- e e e e e Tota) Depth of Pincomieier F ootuee Slotted
Date Pivzoimater Installed . Tine

Remarks: .

Date ~ Time . By Whom Depth to Water® W.L. Elev. Remarks
£29:29 | _ | o Hewrsipen | 4 A om0 p | go9.22 e
_2.1489 | 5. Howrous woert 484 "™ 70.p go%1-37
__7-30-89 ' : 5 Hacrasoworre J& "m rofp 01.32
2-22 %% J. leuagsworit 9z  tom 7qp | %0%.29
g-14-8 | J-_Hacr(vas ooRrd S.ag  Vom T&P goy¥ .53
§-1-89 I Hotumps worert 992 wom 1. 2./ 01.71"
w0 -2 -89 U, Hocurahselor 1t q4.19 tfrom 7.0 p gl/0.02
o
— R et o S .
from
from
from
- S — _—
I S i IR e
B ] [[{F1 ]
e o ] ] ) —

*Depth to water noted from Ground Surface {G.S.), Top of Pipe (T.O.P.), or Refere;\ce Point (R.P.).
080679 ) : P_ggz! & A‘Donncll Form 1SGT1-2-8

18-Conautionis


file:///ilO.OT

" TECHNICAL SERVICES (

GEOTECHNICAL DEPARTMENT | Observed W_ater Level _Readings Sheet of
ijecl.Nam. RObECH EM . Project No, 88;025 — ' Hole No, MW - 204
Locatlon Elev. Ground Surtece (G.S.) 323, 8
N € €Elev. Top at Pipe (T.0.P.) or Reference Point (R.P.) 82 5.70
Date Started Drliling Hole Time Total Depth of Hole Driiting Type
Date Compluued Dilliing Hote Time Tow) Depih of Piezometer Footage Slotted
Date Piezomersers Installed Time ’
Remarks:
Date Time B8y Whom ' Depth to Water® W.L. Elev. Remarks
2/ 1. /89 3:95p R Slayde~ . 5.80° fom T.0.P 8/9.84
2117189 2:17,; n MR .1l fom  TO.P 819.54
21221 89 Q:15a | " " 5.96' e T.ap | 819.74
312189 9:33a D. Ballard 5.88° ftom T 0.5, 819.82 _
318/89 8.55. | G . Nemay, | 5.73 tom T.0.P. | 819.97 | Bailed "o galbn; sampled 3-9
3/)29/89 1.30p M. Hildebrandf 554 tom T-OFP 820./6
415/89 8.00a G. Merman 5.3)' tom T.0.P B820.39
4/ /89 3000 G. NMeman 507 tom 1.0 p | 820 463 | Bailed /g%
4/12/87 /.20a G. Merman | 548" tem T.0P 820.02 | sampled VOC,
4128/89 a K. Smith 54, 'om T.0.R | 820.29
5/5/89 | 12:57p M, Hilde brandf| 533" ' T.0P. | 820.37
5/12/89 1540 T Holligsworth | 535' wem T.6.0 | B10.35
512489 3:15p M. Hidebrandt | &.23 v~ 702 | $2041
¢l20/89 | Bioba | M, Hildebrandt | 489 o~ 10/ | 8208 |Baild; sampled .
from
_ trom
*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
Form TS-GT-2-8

080679 .Buuu_a. Hf.l_)onml!



TECHNICAL SERVICES

CEOTECHNICAL DEPARTMENT . . - Observed Water Level Readings Sheet ot
Project Name ROSQ cHearn . Project No. ?8 -025- o - Hole N“'__M w _ 20'_{
Location Llev. Ground Surface (G.S.) 8 23 %

.N E Elev. Top at Pipe {T.O.P.) or Refeience Poimt (R.P.) S’ 257

Date Started Drilling Hole ‘Time Total Depth of Hole ' Drilling Type
Date Completed Drilling Holo o ’ Time

] ) Total Depth of Piezonwter Foolige Slotted
Date Piezometer Installed . Time
Remarks: -

Date " Time R E By Whom Depth to Water* W.L. Elev. : -Remarks -
€-29-8% || T Hearbswor | s50) m_ TOL | Y1069 . —
21481 5. How 008 woRTL 559w Tof | groo | .

--20-8) J. Row 06% wo T 5,6/ lrom ra/tf -g20.0y L
7-21-81 8. Heutyvo3worTl S.62  tom 74P 20,08
458 o

&H4-59 J. ot (003 wonriT rom s P %20 .22
111 -89 Jo  Hew 498 coery, sq48  fom 77O, P /9.7
10-2-%9 T How 068 S0m TS 4.2~ from o4 o £20.9%

trom

from

from

from

from

trom

from

from

hom

. *Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.}, or Reference Point (R.P.).

080679 ) Bums &,!g:'oonncll Form T8-CT-2-8




TECHNICAL SERVICES

* Depth 1o water noted from Ground Surface (G.S.), Top of Pipe (7.0.P.), or Referance Point (R.P.}.
Burns & MDonnsll
Gngtrowry- Arssdtesis-Conmtiards

080679

Form TS-GT-2-8

GEOTECHNICAL DEPARTMENT Observed Water Level Readings sheet—L___of
Project Name RQLEC—H E_M Project No, 88’ 0z5- v Hole No. MW - 205
Location Elev. Ground Surface (G.S.) ) 834 .3 '
N £ Elev. Top st Pips (1’2) or Reference Point (R.P.l. 8 3. /3
Date Started Drilling Hole Time Total Depth of Hole Drilling Type
Date Completed Dellling Hols Time
Total Depth of Piezometer Footage Siotted
Date Piezometer Installed Time :
Remarks:
Date Time By Whom - Depth to Water® W.L. Elev. Remarks v
2/15/89 QvSa _R. Slayden . /[1.08' tem TO.P | 8B25.05
2]17/89 2:100 " .o No1' ftem To0.P. 825.0b
2122189 8:004. " . i.o2' wm To.P__| 825./ Bailed 2.5 gallons.
22189 2:/5a D. Ballard 10.54°' from -roR 825.57
3/¢/89 3:200 G. Nieman 10.30° _tom T0.P. | 825.4> | Bailed
317/82 3.00p G. Nieman /0.78' tom T.0.0. | 25.35 | sampled
3)27/89 /2220 M. W ldebrandd 0./* tWom T-0P | 825.97
4/5 /89 7:50a G. NMeman /ozs' fom T o0p | 825.88
4/L 189 8:45a P Clark 9.97° _tom  T7.0.2 | B2b. )Mo | Pailed Zgals.
4/6 /8P 170 2. Clark @F?7° tom 1.0 L |82b./16 _sampled
/28187 | & a | KSn 83 Wom ToPR 82L.30
515 (89 12:40 M. Hibband] | 9.92' =~ T0.L | Bzt.2(
5/i2/89 15:32 | =1, Hollingswortn | 983 wm 0.2 | 92030 |
5/24/89 2o | M. Hildebrand? | /97 wm 7.0F | 826N N
o 11189 Q00a M__Hie brand4 q.20' "" T.op 820.43 | Pailed dey :sampled !
from :


http://3ZS.il

TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings Sheet of
P(O]e(:l Name RM(.\"C‘.’M Project No. 3’8' 015_ ,4 Hole No, ML - 265’
Location Elev. Ground Surface (G.S.) ? 3 q 3
N E Elev. Top at Pipe (T, 0 P) or Relerence Point T 83 6 I 3
Date Started Drilling Hole Time Total Depth of Hole Orilling Type
Date Completed Diilling Hole Time
s e e e e S — Total Depth of Piezonmweier Footagn Slotted
Date Pivzomator Installed Tinw
Remarks:
Date Time By Whom Depth to Water* W.L. Elev. Remarks
4-79-89 5. _ocar9€S tiorrt. 9.2 from =, £ - §24.93
2:44-81 . Howy w65 exere. .22 "™ rop g14 91
_2:20-87 _| O Huuospomr. | g2y tem T0.L | g24.%4 _
2.22 2% X How 183 DoriT. 9.3¢ from 770, P g26.29
| 8-4-2) O Noctiwusueal? 9.52, 'm 7ol % 26.6/
9-4-89 I Mocrtsssoert 93/ ‘e ZQP g36. 42
t0-2-81 L _toncr-aus ot ‘442 _"m Jo.f §a72.01
trom
from
from o
trom
from
— -
— S
o from
- S e e — _—
*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080674 : lluuu & Moonnell Form 15-GT-2-8




TECHNICAL SEAVICES

GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Pioject No,

PokcaA ™ ROSECHEM 88- pzs-Y
Location Elev, Ground Surface {(G.S.) 82/.0
N E Elev. Top ot Pipe {Y.0.P.} or Reference Point (R.P.) K32 . 8L
Dats Started Driiling Hole Time Total Depth of Hole Drilling Type
Date Completas Driling tolo Time Yow! Depth of Piezometer Footage Slotted
Date Piazometer Installed Time )
Remarks:
Date Time By Whom - Depth to Water* W.L. Elev, Remarks
205 /89 /200 R Slauden. 10, ¥ _from 7O, P 822.50
| 2 /22 (87 F:00a " n : (0,24 from T 0,P B22.L2 BPailed 2 gallons
3/2/89 9.20a D.Ballard RQ3' wem -TO7P._ | 822.93
3/u/49 1.40p | G Nierman 997 wm .02 | 822.89 | Boiled 3 gakons
3/7/89 r245p | G. Nieman /0. 10° tom T.0.P, | B22.76 sam plad
3/29/89 2.350 M. Hlebrandt | §59° twm T0p | 823.27
4/5 /8% B.22a G, Neeman @5)° ftom T .00 823 385 ’baf/ﬂéz/bu,‘ sampled 4/6/87
4/28/89 a K. Smith Q4q4’ tom T.0 P 823.42
5/5 189 /2000 M Hildebrand] | 9297 1 rop | 823 57
5/12 /89 /o3t T Hollingsworth | @3/ tem g p.p | 82355
5/24/87 .29 H. Hildebrandt | 8.55° 'm T0.P | B24.3]
L/l 189 10:04a M. Hildebrardt 880’ "™ T.0.RP $24.0l | Baled dry, sampled
from
from ! -
tsom
from

*Depth to water noted from Ground Surface {(G.S.), Top of Pipe {T.0.P.), or Reference Point (R.P.).
Buins & MDonnell
Gnghows Msssfiacse-Conntionde

080629

Form TS-GT-2-8



http://32A.il

TECHNICAL SERVICES

7A

GEOTECHNICAL DEPARTMENT _ Observed Water Level Readings Sheet of
Project Name 2 cHem l Project No ?8-og;i HHole No. Mg) -20¢
Location : Elev. Ground Surtace {G.S.) .

—_— 8)‘ O
N E Elev. Top at Pipe (T.O.P.) or Reference P'.’"“ {R.P.) G}
Date Started Drilling Hole Time Total Depih of Hole Dritling Typa
Date Compieted Drilling Hole Time
_ Total Depih of Piezometer Footage Slotted
Date Piezometer Installed Time
Remarks:
Date -Time By Whom Depth to Water* W.L. Elev. Remarks
§-29-89 | Howwssuerre. | B.78  wem 700 | g24.08 | _
7 Idl -8y & HoceivbswoeTl 8_L?____ __'""“ 7.0~ 8’24. 14 L
2-20-81 O Heetyusswoal, | g8 hom 779 P g24.65
7-22-89 T, tlect V03 yeRTL 2.8 from 570.P 823,12
8- 1481 - __thoct s GoarT, £ from r.0.P g 13.%7
9.1/ -¢9 J. Hogives JofTL gA3 from 5. P €23.93
0-2-8S . Hocasv65 o€ 33y fom 7o p 823.94
trom
from
from
from
from
from

from

fiom

from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point {R.P.).

080679

'B s & MDonnel

arn:
nginesrs-Archiecis-Consulionls

Form TS-GT-2-8




TECHNICAL SERVICES

CEOTECHNICAL DEFARTMENT Observed Water Level Readings sheet_{__of
Project Name ROSECHEM Project No, a8- oz5-Y4 Hole No. Mw- 20T :
Location’ Elev, Ground Surface (G.S.) 83/ 3
N E Elev. Top at Pipe (T.0.P.) or Reference Poim (R.P.) A3 3,59
Date Started Drllling Hole Time Total Depih of Hole Drilling Type
ote Comelated Driling Hole Time { Touwl Depth of Piezometer Foatage Slotted
Date Piszometer Installed Time :
Remarks:
Date Time By Whom . * Depth to Water® ~ W.L. Elev, Remarks
2/15/89 _330p R. Slayden . /224! Wom -T.0,p | 8B2/.35
) _2/22 (89 ;45 a “__ : 12.2° _tom T P 821.33
3/2/69 9:25a. | D. Balland. 12.09° _tem _ T.0P. B82!.50
318/ 82 P.03a G. Neman . /12.02' tom THR 82/.57 PBailed 1 gallon; sampled 3-9-87
3/29/89 2:30p | M. HMidebrasdt | 11.73* wm T.OF | 821.86
4/5/89 8:29a G. Meman Nsp' wm Topb | 822 .09
4/1 189 2:10p G. Neman /4O twom T op | 82249 Bajled dry ¢/.S9aks)
4]/12/89 9304 E. Neman J2.5%' tom T O 821.03 sampled -
4/28189 a K. _Smith /l.22° tom T 0P B822.37
5/5/9 /1 5Fa M, ldebrandt | 11120 wem 0. | $22.41
5/12/89 /5:52 . _thllingsworth | H.2]° e T OP | 822.38
5/24/89 3:370 M. Aildebrandt | 10.L4' om0 P | 82295
L1169 10:27a. M. Hibe brand4 10.55' tom 1.5 P, $23.04 Paskd ofry
/19189 | 4usp | M. Hildebrandt | 4).98 ' 10 | $2U.b) | Baikddry L -
Lt20/89 | jz45p | M_Hikkbrandt| 489 tem 0. | 82170 | Zampled
. from

*Depth to water noted from Ground Surface (G.S.), Top of Plpe'lT.O.P.), or Reference Point {R.P.). !
080679 ’ : .Bmm m?onnll! Form TS-CT-2-8


file:///Z.09'
file:///O.KmA'

TECHNICAL SERVICES

CEOTECHNICAL DEPARTMENT Observed Water Level Readings sneet _Z_of
Project Name Rosacrder l Project No. o g-025 -4 - Hole No. AQ-ZGZ
Location | Etev- Ground surtace 1G5 230

N E Elev, Top at Pipe (T.0.P.) or Relerence Point (RP) @23 <9
Date Started Drilling Hole _ Time _ Total Depth of Hole ! ~ Drilling Type
: Date Complated Drilling Hole Time
. o Toal Dopth ol Piezomeer f vote Stotted
Date Piezometer Installed : Time .
_ Remarks: : -
Date | . Time © By Whom Depth to Water® w.L. Elev. .. Remarks
f-23-89 | . Hewwoswoer | (1,47 700 L | qaaaz .
7-14 -89 | ' J. Powcsseet | 10.48 e Lo F. g3 !
1-204%9 | I, Houavtsuneq. 10.50  tom ZO.F. 223,09
2-17-84 O e gortl 1.6 twom 7.0,f ¥11 a8
2-14-%4 . s Aousesswonrtt 10,80  trom T 0.f 822.74
111 -9 4 S dowiaeswaery | 1956 tom TO.P €230
10-2-%4 o wtoncart 0.4 trom 1o p 823 .}
from
from
from
from
from
B o from
o from
from
i from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 : : Barns & MDonnel Form TS-GT-2-8

 ngineers - Archilects - Consuliond s




TECHNICAL SERVICES

CEOTECHNICAL DEPARTMENT ~ Observed Water Level Readings sheet L _of
Project Name RO$ECHEM Project No. 88 ~02S ~¢ Hole No, Mw- 208
Locatlon Elev. Ground Surface (GS.) 8 25.3

"N E Elev. Top at Pipe (T.0.P.} or Reference Point (R.P.} 827 /b
Date Started Drilling Hola Time Total Depth of Hole Drilting Type
Pate Comeleted Drllling Hole Time Total Depth of Piezometer Footage Siotted
Date Piezometer Instatled Time )
Remarks:
Date Time By Whom Depth to Water® W.L. Elev Remarks
2/te (9 10! 200 R. §laaden. Dfs fom T.0.P, —
2/22/89 2:30p v ” Dey 'em  To.P -
2128 187 /I.'40a.' S " Ary fron  T.O.P. -
3/2/87 9:0ka D. Palard , Dry tom TOP —
3/29/F9 2,25 M. Hiblebrastl | §2/7 vm T.0.2 | BIT.95
4/5/87 8:38a | G. Neman 8.84° twem 1.0.P 818.32
4/t /89 1.50p G. Nieman 8.35° tom T.0,P 818.8/ Bailed vy (137)
4/12/89 8:5Da G. Nieman 8.58' tom T.0.02 818.58 | sampled '
4/28/87 a K. Smith 743" _tom T0.R | 2003
5/5/89 | /.4Sa M. Hildebandt | 7.97' vom v0.P. | 8/9./9
5/102/82 | 1649 T, Holingsworh | 7.00° ' oL | 820.1L
/24189 | 2:54p | M Hklebrandf | (,92° o T.O.P._ | 820.24
&/ 21 /89 2.45p M. Hibebrarddt | (83" v 107 | 820,33 | Baikddry .
w/22/8 | 9.0 M. Hiblebrand?t | g10a o 0.0 | 818.0lr | dampled .
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pips {7.0.P.), or Reference Point (R.P.).

080679

Buun s H‘Donncll

Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

Z

Sheet of
Project Name Roseciem Project No. 9¢-025-d Hole No, ML) - 268
Location Elov, Ground Surtace {(G.S.) g1S5.3
N E Elev. Top at Pipe {T.0.P.) or Rcl_emnce Point (R.P.) g&—)' 16
Date Started Drilling Hole Time Total Depih of Hole _ Drilling Type
Date Completed Drilling Hole Time )
. R Total Depth of Piezomaeter I votage Slotted
Date Piezometer Installed Time
Remarks:
Date Time By Whom Depth to Water® W.L. Elev. Remarks
714 84 _ . Hoctines oRTT 2.9 lm g, p %19-26
| _ 22085 J-_ Hoce 16 wor R 2.2 '"m7op 819.45
2.32-85 0: Hoer120100RTL 258 ""fo P R19.5€
1489 I Hocr(asworre s hom o P g0l
9-11-8§ Ak _tou waworTe, 2.4/ om 7 . f gAp.05~
10-2-87 I HloccrvbSwom TC 203 tomgg P 26,13
from
S m-lrom
o from
from
from
from
hom
- S from
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).

080679 'Bmm & MDonnell Form 18-G1-2-8

-Architects - Coneuliand e



TECHNICAL SERVICES

GECTECHNICAL DEPARTMENT Observed Water Level Readings Sheet /ot
Prokct Name [POSE CHEM Proleci o, g98.025-v HoleNo. aws - 209
Location Elev. Gsound Surface {G.S.) ‘ 8 35 ?

N E Elev, Top ot Pipe {T.0.P.} or Reference Point {R.P) 837- 67
Date Started Dxilling Hole Time Total Depth of Hole Drilling Type
Date Compisied Drilling Hole Time
S P icd - Total Depth of Piezometer . Footage Slotied
Remarks: -
Date Time By Whom - Depth to Water® . W.L. Elev. Remarks

2/10({89 1:00p R Slauyden . | 14.74"' 1om 109 | 82293

‘2/22 (&9 (DidSa s [4.95! Wom 1o p | B22.72

3/1 /89 1045 |  D. Ballare [S.Ll' _tom Top 822.06 bailed dry

32187 8:5%. D. Ballarnd 154" _tom  T.O0.P 822.0/ _

318/87 q.:13a G-. Nieman 14.13' from T OP B22.94 Bailed Dry; sampled 3/2/89
3/29/d'9 2. Moo M. Y Mebradt | 14,137 o T.0.P. | B23.54

4/5 /89 8:42a G . Nieman J4.04° vom O, P | 823.46/

4//0/89 3.20p0 B . Nieman 14.0/' tom T.0.P B823.L4L Bailed /qal.

4/1 189 9:10a @. Nieman 14.45"_fom _To0.R | 82502 sampled

4/28/8¢ a A Smith /3.3)¢  ftom n P, 824.3b

5/5 /87 Jl;35a M HHebardf | 13.R' o o0 | $24.4%

5/12189 /710 T, folligsworth | 13.18°  tom 7 0P | B24.49

5/24/87 3.420 M. Hildebrardt | 12.53' tem 102 | B25.4

&/20/59 2. /S0 M. Hldebrandt | 1208 tom 1:0.L | $25.59 | Baileddry b
Gl2t 189 7:/55 M._Hblebranctt- from Samoled

from

*Depth 1o wates noted from Ground Surface (G.S.), po of Pipe (T.0.P.}, or Reference Point (R.P.).

080829

Burns & MDonnell
aghueery- dotstiot o Conndtonds

Form TS-CT-2-8



TECHNICAL SERVICES Z

GEOTECHNICAL DEPARTMENT ... Observed Water Level Readings Sheet of
Project Name R 1eM Project No. gg-025 - | ' Hole No. ML -201
Location : Elev. Ground Surface (G.S.) o

. 8351
N E _ ) Elev, Top at Pipe (T,0.P.) or Relerence Point {R.P.) £37, 67
Date Started Drilling Hole = Time : Total Depth of Hole Drilling Type
Date Completed Drilling Holo Tima -
[ ) _ Total Depthy ot Piczomweios } ootage Slolted

Date Piezometer installad ' Time :
Remarks:

Date ' Time By Whom Depth to Water* W.L. Elev. Remarks

78 | dewweseee | 120 v 7o | easse |

7-20 -84 - J._ Houk1wbs DeRTT 12,33 ' o fp €23, 34
00649 ' |9 Hewiumsweers (24} tom 4o p ¥2s.26
% - 14 -89 : 1 Howwsbnaoert 1251 _tom Top | 835,16
a-\ 81 : & Hoct 1oty 0Tl 1248 tom To0.P 2A5,49 ..
-1-89 | 5. Heurfer L 1202 wom 7o, P gaS.SS
from
from
from
from
from
from
flom
e — ——
from )
from
from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.).
080679 R . : Burns & MDonnell Form 1S-G1-2-8
Enginvers-Architects - Conaullants
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Observed Water Level Readings

. Sheellof

Project Name E&ECHEM Project No, 68‘ 0&5“"/ Hole No, MW—ZJ O
Location Elev, Ground Surface (G.S.) ] 8 24,.0
N € Elav. Top at Pipe (T.0.P.] or Reference Point (A.P.) 838./0
Date Started Drilling Hale Time Tota{ Depth of Hols Drilling Type
Date Completed Drilling Halo Time Total Depth of Piezomerer Footage Slotied
Daie Piezometer Installed Time :
Remarks:
Date Time By Whom Depth 1o Water® W.L. Elev. Remarks
2 /17 /89 7:00c R. Slayden . 4.9 _tom TO.R | 82370
21221 89 1245 p " "o 14.03' fom  T5.0 824.07 Bailed dry
2128/87 10:30a- | R. Slayden. 360" %m 1006 B24.50 | Baled dy ( 29al) umpled
al2/69 8:3la D. Ballard 13.98 tom T.0.0 824.12
3/8/87 232 G. Nieman [3.5D° tom _T70.P. 824..0
3)29/43 2./0p M. Hildebrandt | /1242° tom 7,0.P2 825.L8
4/5 /87 4.00a. G. NMeman [2.24° tom 720 P 825.8l | Bailed 2 gafs.fat 3:00)
4/46/82 /0.33a L. Clark 11.85° tom T 0P 82625 sampred '
4128/84 a K. Smith [2.15' tom 1.0 P p25.95
S/5/59 /W 23a M Hblebrandt | 12.5D° wm qor | B25.60
5/12/82 /.28 T, follingsworth | 1275 om 700, | 925.35
5/24 /89 2:30p M. H:tlebrand! fe2' _tom 100 | 820.48
Ll15187 | 8:200. | G Aieman I o T.o.p B206.34 | Bailed 2.59als; sampled :
from
from
from

*Depth 1o water noted from Ground Surface (G.S.), Top of Pips {T.0.P.), or Reference Point (R.P.).

080679

" Burns & MDonnsll
Coghnowry- Mg e 14 - Cormmtt onte

Form TS-GT-2-8




TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT

O_bserved Water Level Readings Sheet o

Project Name P-DSZC\W Project No. 8- 02S- q Hole No, M -210
Location - Etev. Ground Surface {G.S.} R 3¢€.0
N : E Elev, Top at Pipe {T,O.P.} or Reference Point (R.P.) 83 .1 0
.Dale Started D_tillin!l Hole S ) Time Total Depth of Hole Dritling Type
Date Completed Drilling Hole : Time
i - . e e Totad Depih of Piazomaetor I votage Stotted
ate Pivzomoter Installo ° Tine
Remarks:
Date Time By Whom Depth to Water® W.L. Elev, Remarks
204081 4 T Hocwegwoll | (2,8 "M To.£ 815,92 —
2: 40 &4 J. Wou-ss woert 2:57 "M o f gas.s3
2-2)-§9 3 HocainuGS WO RTL 2.7 'm To. P 945.39
| % 14d-84 I Heuiosswogrt 124 "o To.P 245, 19
9-11-89 0. Howswesueert 12,10 _om To @ ®216.00
18-2-€9 O, Kotuivas 3o RTL 11.93% from l’-D-R 26.17
from
- - —
e e — —
from
from
from
from
from
N - _ trom
- from

*Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point {(R.P.).

080679 Burns & MDonnell Form 1841-2-8
Engineers-Architecis- Consultants


file:///2.7j

TECHNICAL SERVICES
CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet _l___of
Project Name RobECHEM Project No, 68'02-5’ "{ Hols No, MW=~ 2 Y
Location Elev. Ground Surface (G.S.) _ 5 15 )
N € Etev. Top at Pipe (T.0.P.) or Referance Point {R.P.) 8 7. 4(0
Date Staned Drilling Hole Time Total Depth of Hole Dritling Type
Date Complsied Drilling Hole Time
Toul Depth of Piezometer Footage Stoited
Date Piezomstsr instafled Time :
Remarks: -
Date Tims By Whom Depth to Water® W.L. Elev, Remarks
2/21 /89 1:00p R. Slayden 10,26 fom  T.o.p 807.20 | Poied dvy
12 /22/81 L:45p “ o 10.28' tom  Top | POT.18 “Railed 3 galbs.
312/8@ 10:27ao | D. Ballard 10.27' tom ‘To.P. | BOT./9
2/2/89 2:30 o | "D.Balbrd 10.27' tom TO.P 807.79 | Basleddey €3.592L) samped 313189
3/8/87 10.05a G. NMieman 70.28"' tom T.0.7P. 807./8
| 329/p9 | 1dGp | M Hikebaodl | 9420 vom 02 | 801.84
4/5189 8:/Ma. G. Mieman 8.90 tom T.0.p, BOB. 56
4/1 /8% 8:40a G. Nieman QY tom T0A2 80752 | Bailed oy
4/11189 Q2.90a 8. Nieman - J2.35' ftom 7.0.P 805.//
4128 /89 a_ | K Snith JO.55' tom T.OP 806.9/
/S5 /89 /2:25 p M. Hillebrandd | s0.40° o 0.2 | BOL-8
5/12/89 1L.13, T. Hollngsworth | 10.87° v 1.0.2 | Bol,, 59
5124189 | 4:020 | M. Mikebrandt | 400° ' T.0L | 808.4b
/21 (89 q:Da ' Hildebrand? | /036" o 0.~ $07.10 | Baiked dry .
(122199 | 10:30a | M. [llebandtt | 10.57' ' oo | 806.8? | Sampld
from
*Depth to water noted from Ground Susface (G.S.), Top of Pips (T.0.P.), or Reference Point (R.P.).
Form TS-GT-2-8

080879

Buns & MDonnell
Sogrwere-dsottietin-Conndants



TECHNICAL SERVICES . L

CEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet of
Project Name R Project No. ¢t-028 -4 Hole No. Ah)‘z\ v
Location Etev. Ground Surface (G.S.)

815 .1
N : E Elev. Tap at Pipe (T.0.P.) or Reference PQiril (R.P.) 217, 4 é
Date Started Drilling Hole Time Total Depth of Hole ’ Drilling Type
Date Completed Drilling Hole Time i
Total Depth of Piezometer footape Slotted
Date Piezometer Installed Time '
Remarks:
Date Time By Whom Depth to Water® W.L. Elev. : Remarks
- 14-39 3 Hearasscseetl (1.8 tom 10,8 ¥05.65”
Y -20 &4 Jo_ Roaauss woRT .4 "™ go.@ - 0562
')'Z? 'g“ .L : H-u.ldj_mm___ ‘l'g7 lron 1’.0. P. 89_5- Sq
g-l'!'gq J. “n'le I"ﬁz fram Io.e 905:;4
Q-1 -89 I How,mes orn 1-6)  tom o f 805,79
19-2-24 3. Hewxswoer, | 1f.14  m 7p € $0L.BL
from
from
from
from
from
from
from
from
from
- - e e —_—
' from

*Depth to water noted from Ground Surface {G.S.), Top of Pipe (T.0.P.), or Reference Point (R.P.). :
030679 Burns & MDonnell Form 15G71-2-8




APPENDIX C - pH READINGS FOR
MONITORING WELLS




ROSTAB22 - 1 7-89

Date Time
21 3:35p
3:50p
4:15p
317 10:30p
4/10 8:30a
2:05p
3:00p
6/19 2:35a
6/20 10:30a
10:48a

Monitoring Well MW-101

pH_ Comments
9.46 Initial pH
9.49  After bailing 5 gallons
8.45  After baiing dry
8.57  After sampling, Round 1 balled dry 3/6
8.01  After bailing dry (10 gallons)
8.37  Before sampling
8.42  After sampling, Round 2
8.38  After bailing
8.17  Before sampling
8.22

After sampiing, Round 3



ROSTAB22 -2 7-68

Monitoring Well MW-102
Date Time ~pH Comments
2/20 11:15a 11.86 Initial pH
11:55a 6.76 - After bailing dry (12 gallons)
2/24 11:40a 6.55  After balling dry .
_ 2:45p 6.35  After sampling, Round 1
4/5 9:36a 7.53 Initial pH, bailed 10 gallons to dry
1:30p- 654 Before sampling '
2:15p 6.56  After sampling, Round 2
6/15 11:15a 6.90 Before sampling
After sampling, Round 3

11:30a

7.00

!



AOSTAB22-3 789

Monitoring Well MW-103
Date Time “pH Comments
2/21 1:50p 10.36 Initial pH .
2:15p 10.31  After bailing 5 gallons
2:25p 10.10  After bailing 5 gallons
3/2 10:10a 9.05 Purged 3/1
11:00a 9.18  After sampling, Round 1
4/11 7:30a 8.98  After bailing 9 gallons
1:15p 9.09 After sampling, Round 2
6/21 12:50p 8.91 Before bailing
6/22 9:33a 8.82 Before sampiing, Round 3



ROSTAB22 -4 7-89

Monitoring Well MW-104

Date Time pH Comments
2/16 2:30p 11.68  Initial pH
3:00p 10.51  After bailing dry (7 gallons)
3:15p 10.35  After bailing dry
3:35p 10.25  After balling dry
2/20 3:20p 9.52 After balling 2 gallons
3:40p 9.36  After bailing dry (4.5 galions)
3:55p 9.15  After balling dry
3/9 8:10a 8.91  Bailed 6 galions 3/8 p.m., before sampling
10:00a 8.90  After sampling, Round 1
4/11 2:20p 8.28  After balling 6-7 gallons
4/12 10:45a 8.44 Before sampling
1:.00p 8.53  After sampling, Round 2
6/20 9:05a 8.21  Before sampling
9:20a 8.45  After sampling, Round 3




ROSTAB22 -3 7-89

Monitoring Well MW-105

Comments

Date Time pH
2/15 8:00a 10.25 Initial pH
8:45a 10.45 After balling 5 gallons
9:00a 11.17  After bailing dry
9:15a 11.46  After bailing 1 quart
2/17 1:30p 10.20 Initial pH
1:45p 10.15  After bailing 2 gallons
2:00p 10.36  After balling 4 gallons
2/20 1:30p 10.25 Initial pH
1:45p 10.26 After balling 2.5 gallons
2:00p 1035  After bailing dry (5 gallons)
3/7 2:05p 9.83 Before sampling -
2:50p 11.23  After sampling, Round 1
3/29 9:50a 9.15  Bailed dry 3/27 a.m.
3/31 10:20a 9.01  Bailed dry 3/29 a.m.
4/6 7:55a 8.81 Initial pH
8:15a 7.65  After bailing 5 gallons
3:15p 8.43  After sampling, Round 2
6/16 8:30a 9.10  Before bailing
9:00a §.18  After bailing
6/21 9:05a 8.83  After balling
. 6/22 12:15p 834 Before sampling, Round 3



ROSTAS22-6 7-80

Monitoring Well MW-106

Date Time pH Comments
2/15 11:00a 10.12 Initlal pH
11:15a 9.54  After batling dry -
11:30a 8.36  After bafling dry
11:45a 7.65  After bailing dry
2/20 2:15p 8.12  Initial pH
2:30p 7.25  After balling dry (1.5 gallons)
3 12:00p 8.43 Before sampling, Round 1
4/5 3:25p  6.79  After bafling 2.5 gallons
4/6 = 945a 6.88 Before sampling
10:30a 6.80 After sampling, Round 2
6/10 10:04a 6.12 Afterbaling . ..
6/19 4:25p 7.05  After bailing
6/20 7:30a 6.91  Before sampling, Round 3




ROSTAB22-T 789

Monitoring Well MW-107
Date Time pH Comments
2/15 2:30p 10.85  Initial pH
2:585p 10.77  After bailing 6 gallons
3:110p 11.56  After bailing dry
3:25p 11.60  After hailing dry
2/20 2.45p 10.65 Initial pH
3:10p 1155  After bailing dry (0.5 gallon)
3/9 11:15a - After sampling, Round 1, no water
4/8 8:00a 9.58  After balling 1 quart
4/10 3:30p 10.78  After bailing 0.5 pint
4/11 2:00p - Not enough water, no samples, Round 2
6/19 4:00p 9.02  Afterbailing -
6/20 12:00p 8.38 Before sampling, Round 3



Monitoring Well MW-108 -

Date Time pH _ Comments

2116 8:50a 11.12 Initial pH
9:25a 11.50  After bailing dry (S gallons)
9:40a 11.50  After balling dry _
9:55a 11.07  After ballingdry -
2/20 4.00p 11.56 Initlal pH
4:30p 10.83  After balling dry
4:50p 10.51  After bailing dry
317 7:20a 9.50 Bailed 6 gallons 3/6 p.m., before sampling
8:00a 9.78  After sampling, Round 1
3/29 10:30a 898 Before balling
3/31 11:10a 9.09 Before bailing
4/11 1:25p 892  After bailing 5 gallons
412 7:30a 860 Before sampling
7:55a 8.56  After sampling, Round 2
6/21 2:10p 9.08  After bailing
6/22 8:31a 9.09 Before sampling, Round 3

AOSTAB22 - 8 7-89



ROSTAB22- 8 7-88

Monitoring Well MW-109
Date Time pH Comments
2/16 10:30a 10.95 [Initial pH
11:00a 10.85  After bailing dry
11:15a 1150  After bailing dry
11:30a 10.87  After bailing dry
11:50a 10.47  After bailing dry
2/28 3.00p 1214  After bailing
3n 9:55a 12.05  After sampling, Round 1
3/9 1.45p - Not enough water for pH
3/29 11:30a 9.50 Bailed dry 3/27 p.m.-
3/31 11:50a 11.20  After bailing -
3/31 1:40p 12.08 After bailing
4/8 7:30a 9.02  After bailing 1 quart
4/10 3:00p 9.26  After bailing 1.5 gallons
4/11 3:20p 9.64  After bailing 0.5 pint
4/12 10:40p 11.12  After sampling, Round 2
6/20 1:38p 891  Before bailing
6/21 8:05a 9.38  Before sampling, Round 3
6/22 10.82  After sampling, Round 3

1.07p



Monitoring Well MW-110"

Date Time pH Comments

2117 8:00a 11.96 Initial pH
8:15a 11.74  After balling dry (3 gallons)
8:35a 11.61  After balling dry :
8:50a 11.31  After balling dry
2/24 2:55p 6.14  After balling -
3:35p 6.59 After sampling, Round 1
4/5 9:00a 11.15 initial pH, balled 3 gallons to dry
9:15a 11.03  After balling
2:00p 6.64 Before sampling
3:00p '7.49  After sampling, Round 2
6/15 12:00p 7.0 Before sampling o
12:00p 71 After sampling, Round 3

ROSTAB22 - 10 7-80



ROSTAB22- 11 789

Monitoring Well MW-111

Date Time _pH Comments
2117 10:30a  11.75  Initlal pH
10:50a 11.57 After bailing dry
11:10a  11.73  After bailing dry
11:30a 11.91  After balling dry
3/2 2:55p 6.49 Purged 3/2a.m.
4:16p 490 After sampling, Round 1
4/11 8:15a 9.07  After bailing dry
12:30p 9.11  After sampling, Round 2
6/21 10:20a 8.76  After bailing
6/22 11.07a 8.74  Before sampling, Round 3



ROSTAB22 - 12 789

Monitoring Well MW-201

Date Time pH Comments
2/21 4:30p 6.08 Initial pH

5:00p 8.31  After bailing 3 gallons
37 10:30a 6.6 Bailed 3/6 p.m., after sampling, Round 1
4/10 9:30a 6.5 After balling 3.5 gallons

2:15p 6.57  After sampling, Round 2
6/19 2:10p 6.55  After balling
6/20 9:55a 6.67 Before sampling, Round 3



ROSTAB22 - 13 7-89

Monitoring Well MW-202
Date .Time . pH Comments _
2/21 10:50a 6.06 Initial pH
11:30 6.32  After bailing dry
2/24 9:40a 6.35  After bailing
11:25a 6.39  After sampling, Round 1
4/5 10:17a 6.87 Initial, before purging
10:30a 6.41  Before sampling
1:00p 6.38  After sampling, Round 2
6/15 9:30a 6.40 Before bailing 8 galions
10:45a 6.40  After sampling, Round 3



ROSTAB22 - 14 7-39

Monitoring Well MW-203
Date Time ~pH Comments
2/21 3:15p 6.22 Initlal pH
3:30p 6.32  After bafling dry
3N 2:46p 6.48  After bailing
3:20p 7.02  After sampling, Round 1
4/10 10:30a 6.56 After bailing dry (10 gailons)
1:00p 6.54  After sampling, Round 2
6/21 11:50a 6.74  Before bailing 3 well volumes
12:10p 6.66 Before sampling, Round 3



ROSTAB22- 13 7-88

Monitoring Well MW-204

Date Time ~pH Comments
216 3:55p 6.44  Initial pH :
4:15p 6.45  After bailing dry
4:30p 6.50 After bailing dry
2/22 10:15a  5.96 Before bailing :
39 11:00a - Not enough water for pH, Round 1
4/11 3:00p 6.75  After bailing 1 quart
412 11:30a 6.72  After sampling, Round 2
6/20 8:00a 6.60 Before sampling, Round 3




RAOSTAB22 - 16 7-89

Monitoring Well MW-205
Date Time. _pH Comments
2115 9:45a 59 Initial pH
10:15a 6.15  After bailing dry (3 gallons)
10:30a 6.23  After balling
2/22 8:00a 585 Before bailing
8:45a 6.04  After bailing 2.5 gallons
3/7 3:35p 5.25  After sampling, Round 1
4/6 8:45a 6.4t Initlal pH
9:00a 5.73  Afer bafling 2 gallons
1:17p 5§32 Before sampling
1:50p 565  After sampling, Round 2
6/16 9:20a 7.10  After bailing
1:15p 445 Before sampling
1:15p 470  After sampling, Round 3



Monitoring Well MW-206

Date 11m_e _pH Comments

2/15 1:00p  6.12 Initial pH
1:45p 6.37  After bailing dry
2:00p 6.35 After bailing dry
2:15p 6.13  After balling dry
2/22 9:00a 6.11  Initial pH :
9:20a 6.10  After balling 2 gallons
377 2:00p 5.90 Bailed 3/6 p.m., after sampliing, Round 1
4/5 3:41p 6.08  After bailing
4/6 9:15a 6.24  Before sampling
" 9:.40a 5.98 After sampiing, Round 2
6/16 10:27a 6.16  After bailing )
12:00p 5.90 Before sampling
12:00p 5.80  After sampling, Round 3

ROSTAB22 - 17 7-89

¢
\
f
\
l



ROSTAS22- 18 7-89

Monitoring Well MW-207 -

Date Time pH Comments
2/15 3:30p 645 InitlalpH

4:00p 6.56  After bailing dry

4:15p 6.56  After bailing dry

4:45p 6.47  After bailing dry
2/22 9:45a 6.07  After bailing dry
3/9 1:15p 6.4 Bailed 3/8 p.m., after sampling, Round 1
4/11 2:10p 6.31  After bailing 1.5 gallons to dry
4/12 9:55a 6.58  After sampling, Round 2
6/19 4:15p 6.26  After bailing
6/20 12:45p 6.04 Before sampling :

1:05p 6.19  After sampling, Round 3



ROSTAB22 - 18 7-88

Monitoring Well MW-208
Date Time  _pH Comments
616  10:20a — Dry :
411 1:50p 6.64  After bailing 1 pint to 1 quart
4/12 8:55a 6.74  After sampling, Round2
6/21 2:45p 6.43  After balling
6/22 9:10a 6.64 Before sampling, Round3 -

'



ROSTAB22 - 20 7-80

Monitoring Well MW-209

Date Time pH Comments
2/16 1:00p  5.61 Initlal pH :

2:00p 5.90 After balling dry

2:20p 5.96  After bailing dry
2/22 10:45a 6.27  After bailing dry
3/9 2:15p 595 Bailed 3/8, after sampling, Round 1
4/10 3:20p 6.12  After bailing 1 gallon
4/11 9:30a 596  After sampling, Round 2
6/20 2:15p 5.61  After balling
6/21 7:15a 597 Before sampling, Round 3



ROSTABR2 - 21 7-89

Monitoring Well MW-210

Date Time pH Comments
2/17 9:00a 6.21 Initial pH :
9:25a 6.16  After bailing dry (0.75 gallon)
9:45a 6.15  After bailing dry
10:05a 6.20  After bailing dry
2/22 12:45p 6.05 Before bailing
1:30p 6.27  After bailing dry (1 gallon) -
2/28 - 1:30p 6.19  After purging, before sampling
an 9:.05a 6.19  Before sampling
9:50a 6.30  After sampling, Round 1
4/5 3:10p 6.16  After balling 2 gallons
4/6 10:33a 596 Before sampling
11:15a 6.11  After sampling, Round 2
6/15 12:35p 5.9 Before sampling
12:35p 6.1 After sampling, Round 3



ROSTAB22 - 22 7-89

Monitoring Well MW-211
Date Time pH Comments
2/21 1:00p 6.08 Initial pH
1:15p 6.36  After bailing 4 galions
1:30p 6.21  After bafling dry
2/22 1:45p 6.23  Before balling
2:15p 6.20  After bailing 3 gallons
3/3 11:00a 5.17  After bailing 3/2
11:50a 5.09  After sampling, Round 1
411 8:40a 6.67 Before sampling
10:15a 6.57  After sampling, Round 2
6/21 9:50a 6.76  After bailing
6/22 10:30a 6.82 Before sampling, Round 3



APPENDIX D - TEST PIT LOGS
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APPENDIX E - ANALYTICAL LABORATORY
RESULTS - KANSAS CITY
TESTING



Kansas City TESTING LABORATORY - -

PAGE 1 OF 2

: SUMMARY OF So01L TESTS
PROJECT ___ROSECHEM _ ~ PROJECT NO__409-J-078

F3 *small sample size

w | =, |unconrinen | ATTERBERG QE **ingsufficient material
g5 S5 | oeed = E & |COMPRESSION |  LIMITS % 5;-;
== |ZEE| n 2z ) 200 |52 REMARKS
s2 |52 Sl psF | %E | ]prL|p z3
SED 21 SURFACE 315.1 17,74 *%
SED 29 SURFACE 57.5 48 | 241 24181.7- kL
SED 31 SURFACE 42.2 49 | 24 ] 25§91.6 kL
SED 32 SURFACE 59.9 55 | 23] 32§56.9 lcu
MW 105] ST-1] 6.0- 8.0 {21.2 | 91.9 consolidation permeshility
MW 105 | ss-5] 9.5-10.0 [17.9 - 44% | 22 | 221 ** '
MW 106 | SS-6{11.5-13.5 [28.8 ' 77 | 25 | 52489.4 Jcu-
MW 106 | sT-1] 8.0- 9.5 [23.8 | 99.7 consolid er
MW 107 | ss-4| 8.0-10.0 [34.3 61 | 28] 33]95.6 [cu
MW 108 | ss-3] 4.0- 6.0 [18.8 56 | 26 | 30{92.9 icu
MW 110 ] ST-1] 8.0-10.0 [27.5 | 95.] | consolidation permeahility
MW 110 ] SS-5]10.0-12,0 J24.1 54 120134
MW 111 ]| SS-6}10.0-12.0 28.2 : 59 20 1 32 188 2 H
B-1 ss-3]| 5.0~ 7.0 [|22.7 67 | 21 ]46]89.4 [cu
B-2  |ss-3] 5.0- 7.0 }28.1 87 | 22 | 65] »x [cu
B-2 ss-4] 7.0- 9.0 |23.7 72 | 21 I51{93.0lcu
B-3 ss-1] 0.8- 1.8  b4.8 46§ 23 123] »+ oy
B-4 ss-5] 8.5-10.2  p1.1 53k | 21 |32 92.3FEH
B-5 $s-6[10.0-11.3  [19.5 46 | 21 ]25] #+ |cL

77



Kansas City TESTING LABORATORY

PAGE 2 OF 2

SUMMARY OF SOI1L TESTS
PROJECT____ROSECHEM " PROJECT NO__409-J-078

=
: (=] *small sample size
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eE |S% | oeem | SE|COMPRESSION [ LimiTs | , [==
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B-7 §5-3f 5.0- 7.0 123.4 61 19 1 42195.6 CH
B-7 §8-51 9.0-11.0 119.6 43 122]121)88.4 CL
B-8 §S-5f 9.0-11.0 J21.0 50 120]130] ** [CH
B-8 §S-6111.0-11.9 19,1 kol faded

77




Kansas City TesTiNG LABORATORY

U. & STANOARD SIEVE OPEMING IN INCHES U. & STANDARD SIEVE NUMBERS HYDROMETER
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Kansas City TesTING LABORATORY

U.S STANDARD SEVE OPENING 1 INCHES .S, STANDARD SIEVE NUMBERS . HYDROMETER
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Kansas City TESTING LABORATORY

U. 8 STANDARD SIEVE OPENING IN (NCHES U. & STANDARD SIEVE NUMBERS HYDROMETER
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Kansas City TEesTING LABORATORY
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Kansas City TESTING LABORATORY

U. & STANDARD SIEVE OPEMING IN INCHES U. & STANDARD SIEVE NUMBERS : HYDROMETER
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Kansas Ciry TESTING LABORATORY

U. 8 STANDARD SIEVE OPENING IN INCHES U. & STANDARD SIEVE NUMBERS HYDROMETER
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Kansas City TESTING LABORATORY
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Kansas Ciry TESTING LABORATORY
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KaNsAS City TESTING LABORATORY

U. £ STANDARD GIEVE OPENING IN INCHES U. 8 STANDARD SIEVE NUMBERS HVDROMETER
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Kansas Ciry TESTING LABORATORY

U. 8 STANDARD SIEVE OPENING IN INCHES U8 STANDARD SIEVE NUMBERS HYDROMETER

s ¢ 3 21 14 +1 € 510 1416 20 30 40 50 20 100 140 200
T T T T T 711 B T

4
o

———

%o} : 1 : o

% w8 B 8
7/
VA
Y
i
y
 J—3
PER CENT COARSER BY WDGNHT

1 1o
1 oo
500 100 ) 10 _ 0s a1 005 GO0 Goos
GRAIN SZE 1N MILLIMETERS
GRAVEL W0
coseLes comsg [l _comst | o] I [ ST OR G

Sample No. Eov or Depth Classification Nat w3 ['§ " [ RO
Ss 3 5.0-7.0 CH - 22,71 67 | 21 | 46 | c

Job o, #09-J-078

F i

GRADATION CURVES

23 . .. ~ - .




Kansas City TesTING LABORATORY

U. S STANDARD SIEVE OPENING IN INCHES U. 5. STANDARD SIEVE NUMBERS HYOROMETER
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Kansas City TestiNG LABORATORY
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Kansas City TesTING LABORATORY
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Kansas City TESTING LABORATORY
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KansAs City TESTING LABORATORY
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Kansas Ciry TESTING LABORATORY

Cosfficient of Permeability, X,,, 10" cafeec
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O.i. 0.2 0.3 0.hos 1 2 3 4 5§ 10 20 2§
Pressure, p, T/oq £t
Type of Specimen {;ortSTURBED Before Test After Test
Dian 2.500 in.| Bt 1.002  in.|Vater Camtemt, vo| 21,2 % |Y| 27,8 5|
Overburden Pressure, po T/sq ft | Vo1d Ratio, e, 0.623 °c| 0.547
Preconsol. Pressure, pe T/oq £t | Saturation, 8, | 9; ¢ %15 107,53 %
Compression Index, C, Dry Density, 7, |1p93.8 1v/03
Classification kyg8te, =1 gy X0 emfsec . 5 o pgp
3 O, 2.7 Ass Project ROSECHEM Job No. 409-J~078
PL - Do : -
BURNS AND MCDONNELL
Remarks GRAY MOTTLED YELLOW Area
(AND_DARK_BROWN SHALY CLAY Baring Ho. My-105 Sample §0. ST-1
WITH IRON DEPOSITS AND SMALL ||z 6.0-8.0 ft Date :
' CONSOLIDATION TEST REPORT

GRAVEL




Kansas City TESTING LABORATORY

Fara.

Cosfficient of Permeability, K., 10" cafeec
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Overturden Pressure, Do T/aq £t | VOid Ratio, o, | 0,639 ®¢| 0.524
Precansal. Pressure, Dc T/sq ft | Saturation, 8, | 99,7 %15 126.1 %
3
Coxpression Index, C. Dry Density, 7, 102.5 /1
" -8

Classification _ |®p8te,= 2,52 X107 “emfsec 54 2.9 TQF
L G, 2.7 ASSUMED Project ROSECHEM Job No. 409-J-078
PL Do

BURNS AND MCDONNELIL

Remrks YELLOW-BROWN MOTTLED Area

DARK BROWN AND GRAY SHALY CLAY||Boring No. Mu-106 Sexple Bo, g1
ITH SMALL GRAVEL NP 8.0-9.5 ft  Ipate
| CONSOLIDATION TEST REPORT




Kansas City TESTING LABORATORY

Cosfficient of Permeability, k,,, 10~ cm/sec
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SHALY CLAY WITH IRON DEPOSITS |{Boring No. MW-11Q Sample No. goT.1
b
AND SANDSTONE FRAGMENTS a7 8.0-10.0 ft  |pate
»
CONSOLIDATION TEST REPORT




APPENDIX F - DRILLING LOGS AND WELL
CONSTRUCTION RECORDS FOR
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MONITORING WELLS



JOHN MATHES & ASSOCIATES, INC, PAGE——OF_1_

GEOLOGIC LOG FOR BORING NO. 181/5825/Mw-101
DATE 6/10-12/87 'PROJECT NO. _12872844
PROJECT ____Rase Chemical JMA CONTRACT NO. __N/A
LOCATION JVWest of South Warehouse L.S. ELEY., _9.5°
- SAMPLE
SR |
zlalz=| ¥ |3 SAMPLE DESCRIPTIONS Qp REMARKS
e | Z|u=| > {0
w ]3|+ = |O
ajaj|= w
- [ 4
1 lo.0 |CTS 0-4.5' dark brown silty sandy ciay; trace gravel; 3.5} 1~TBi1-1-Chemical Analysis
rooted; strace Fe staias; CL.
2 CTs : 2.3] 2-1B81-2 Chemical Analysis
4.5 2.9¢
=5 4.5 §,5-9.5' gray brown silty sandy clay w/gravel; Fe 1.5
stsins; charcoal material from 6.0' down; CL - .
1.5
4,5
3 [9.5 {cTs .8] 3-Physical Tess-TBi-P1
-104q |95 : 9.5-14.5' S.A.A.
5.0' -gfavny oxidized zone 12.5-131'; increase gravel to
1
4 CcTS -TR1-P2 = i .
18.5] 13.0-14.5' SHALE-gray green; dry, friable 2.2} 4-TB1-P2-Physical Tes:
. 3.C| -set 4" PVC casing @ 14.5'
.5 4.5+
) 4.5 16.5-15.5'gray green shale w/L.S. Fragments
18.2| Nw 3.59 15.5-18,2" gray green L.S. w/shale inclusions; : : : - '
highly fractured ’ NX Wireline coring 14.5-48.2
18.2'-dark gray shale
20+ '
9.0°
Nw
2 St
26.4'-Rob varrel due to
8.2 26.5'-gray green shaley LIMESTONE; fractured swelling shale
° w/shale filled voids
ba.2 28.2'~green gray shaley L.S.
-:o-l
NW [10.0°1 30'-1ight gray L.S. w/thin gray shale partings
-3 § 34'~interpedded shale and L.S.; shale weathered,
L.S5. very sligntly weathered

ORILLING METHOD ._NX Wireline /8%" Hollow Stemmed Aygers GROUNDWATER LEVELS

OATE ORILLED __6/10-12/87 Encountered at teet
ORILLED BY C. Hebel Mours after completion feet
LOGGED 8Y 1. _Eubeban L4

a—— after completi f
PEZOMETER Yes v P oo oo
Wi SERIAL o /A PR atter completion feet

GEOLOGIST'S SIGNATURE




JOHN MATHES & ASSOCIATES, INC. PAGE—2-OF_2_

GEOLOGIC LOG FOR BORING NO. T81/5825/MW-101

DATE 6/10-12/87 PROJECT NO. __ 12872854
PROJECT __Rose Chemical - JMA CONTRACT NO. __NA
LOCATION __Yest of South Warehouse ' L.S. ELEV, _94.5°
- SAMPLE
el =
< - _
zZlalzz| &)z SAMPLE DESCRIPTIONS kﬂpw REMARKS
o |{Zjuwz=l > 10
7] D | - 10 .
al|z]|= w
= «
37.2'-gray sandy L.S.-sandstone with thin gray
38.2 shale partings
. zI 38.2'-11ght gray shaley L.S.
| 4D 3s. 39.25'-dark gray shale; slightly weathered at 47'
10.0°
NW
- 45 -
48.2 TOS @ 18.2'
-l Hole reamed to S0' for
geophysical testing
55
=60
L 65
704

Wi SERIAL # NA

DRILLING METHOD __NX Wireline / 4\" Hollow-stemmed augers GROUNbWATER LEVELS

DATE DRILLED 6/10-12/87 _Encountered st — lo0t
ORILLED 8Y gl :gbel _ Hours after completion . foet
LOGGED 8Y - fuhrhoo —— 7  atter completion . feot
PMEZOMETER Yes .

after compietion

GEOLOGIST'S SIGNATURE




! JOHN MATHES & ASSOCIATES, INC. PAGE——0Ff1—
{ GEOLOGIC LOG FOR BORING NO. .__T82/5817/Mv-102

DATE _6/14-15/87 _ PROJECT NO. _12872844
PROJECT __Base Chesical JMA CONTRACT NO. ___N/A
LOCATION __Wesg of Majp Warehouse = L.S. ELEV. 10610
- SAMPLE
e < = .
AR SAMPLE DESCRIPTIONS lap REMARKS
a |F|u=] > |O
w 2 |- - 10
al|zlxz w
- «
1 |0.0 0-1'-gravei fil1 1-TB2-1-Chemical Analysis
1-1.5'~CL gray brown; mottled; Fe stains; trace 2-TB2-2-Chemical Analysis
2 crs | 4.5'] gravel; stiff; black charcoal material near bottom

4.5
- 5 3 c1s

' 3-Physical testing TB2-P1
4.5-9.5' gray brown shale; very weathered; trace
3..5' gravel; zones of Fe stafning

s |23 |ers { 4-TB2-4-Chemical Analysis
=101 5 19.5 lers 12,501 9.5-12.0' gray shale w/interbedded clay shale 5-182-5-Chemical Analysis
12.0 zones (0.2-0.3') 4" PVC casing set @ 12.0'
12.0 12.0-18.5' dark gray shale thin bedded NX Wireline coring 12.0-18.5°
, :
o w 6.5
18.5-19.1' dark gray shaile
18.5 19.1-19.9' coal
20 19.9-25.9' gray clay-shale; weathered
Ny 9.0’
25 25.9-27.7'-S.A.A. w/interbedded hard gray shale-
thin beds
285 27.7-28.5' interbedded gray shale and light gray LS. .
28.5 - 34.0' dark gray weathered shale w/some
8.5 interbedded L.S. layers
30+
3 5+ N 6.5 34.0-36.1*-1ight gray L.S. -no weathering-some vugs
ORILLING METHOD .__NX Wireline /uy" Augers GROUNDWATER LEVELS
DATE ODRILLED _____ 6/16-15/87 Encountered st feet
DRILLED BY C. Hebel _ Hours after completion teat
LOGGED 8Y L. Fuhrhoo —— "  atter compietion teet
PIEZOMETER Yes v
N/A PRSI after completion feet

Wi SERIAL #

GEOLOGIST'S SIGNATURE

l 18.5



' PAGE_2__OF__2
JOHN MATHES & ASSOCIATES, INC. € OF -
: GEOLOGIC LOG FOR BORING NO. T82/SB17/MW-102 . _
 DATE __8/14°15/87 PROJECT NO, _128728%
i . . ’
| PROJECT _Rose Chemical JMA CONTRACT NO. __N/A
l LOCATION ____Vest of Main Wacehouse  L.S. ELEV. _106.1
| - SAMPLE
l E 3 2‘ :
|z la]zz] ¥|2 SAMPLE DESCRIPTIONS Qp| REMARKS
a |[Fjuwz] » {Q .
W = () s .
al®iE < .
36.1-38.5' dark gray shale-some weathering-friabla
38,5-43.3" dark gray shale some weathering-a few
thin interbdedded L.S. layers
385
40— .
NW |9.6'] 43.3-48.5'-1ight gray L.S. Signs of weathering %3.3-44.8'
.45
.
48.5
TOB @ #8.5*
.50
.
=SS “
.60 -
..55.1
=70
ORILLING METHOD NX Wireline /144" Hollow Stemmed Augers GROUNDWATER LEVELS
DATE ORILLED _6/16-15/87 Encountered at S——— 7
ORILLED BY —.C. Hebdel : - Hours after compietion — . feoet
LOGGED BY “; Fuhrhop ; ”  after completion e .. foet
PtEZOMETER —f3 »
Wi SERIAL @ N/A _ — after compl.ouon ———e { @ @
- GEOQLOGIST'S SIGNATURE




JOHN MATHES & ASSOCIATES, INC. PAGE—_OF 2 _
GEOLOGIC LOG FOR BORING NO. __TB3/5B20/M¥-103

DATE §/9-10/817 — PROJECT NO. __1287284%
PROJECT __Rosge Chemical JMA CONTRACT NO. N/A

LOCATION _South of Scorﬂmatér Retention Pond L..S. ELEV. 88.8°

- SAMPLE
clelE | |8 4
Elalzz] &' |2 SAMPLE DESCRIPTIONS Qp .REMARKS
a | Eju=] > |0
w2 = O .
alj=ziz w
- «
_3__10.0 . g—#.S' gray brown silty sandy clay w/trace gravel; 1-TB3-1-Chemical Analysis
2 crs [a.5e| Fe statin3; rooted; CL 3.75] 2-T83-2-Chemical Analysis
: -TB3-P1-Physical
4.5 §,5-9.5' gray brown silty clay; trace sand & gravel 3-T83 ysical Sample
e & 4.5 more sand w/depth; Fe stains; black charcoal .
. material visible @ 8.0'; CL 2.5
cTs 500 2.5 4-T83-P2-Physical Sample
9.5 2.75
1071 9.5 S.A.A, 1.7
CTs |s.00
. 2.5
4.5 13.5' yellow brown-dark gray friable shale
4,235
-157 14.5 14,.5-17.5' dark gray shaie-dry; very friable-dusty
CTs |1.5° ’
12,5 4" PVC casing set to 17.5°
}g-: c1s | .5 | 17.5-18.2' gray shale-L.S. fragments
18.2-20.3' dark gray shaie
18.2
-2 0 :
9.75'| 20.3-22.0' interbedded shale & light gray L.S.
Nw 22.0-27.9' gray L.S.; few fractures; few shale NX Wireline coring 18.2-47.7°
stingers i
2 S
28.2 27.9-28.2" interbedded L.S. & dark gray shale
28.2-29.2' interbedded L.S. & shale; high percentagey
28.2 of pyrite {n shale
=30 29.2-31.3" dark gray shale; some L.S. nodules
NW 31.3-33.9! gray green sandstone w/shale lenses
9.5'| 33.9-38.2' sandy shale; dark gray; sandy partings
fine layering
-3 S-4
ORILLING METHOD Wiceline/&4" Hollow Stemmed Augers GROUNDWATER LEVELS
OATE ORILLED §/3-10/87 Encountered at teet
DRILLED BY : :0:0‘ - Hours after completion feet
. n
LOGGED BY Sl —— 7 atter completion teet
P EZOMETER Yes .
Wi SERIAL # N/A —_— atter compietion .. foot

GEOLOGIST'S SIGNATURE




PAGE_2___OF_2__
'~ JOHN MATHES & ASSOCIATES, INC. °
GEOLOGIC LOG FOR BORING NO. 1'53/5520/“""03
DATE ____ 6/9-10/87 PROJECT NO. _128728%4
PROJECT Rou-._mml JMA CONTRACT NO. __N/A
LOCATION MMM L.S. ELEV, __ 8.8
- SAMPLE
- < |2 : ' .
~ L
ZlalZz] & g SAMPLE DESCRIPTIONS lQp] .REMARKS
1HEHE |
ajz|z o
38.2
38.2 38,.2-39.9' dark gray shale no fractures @ wcather!nq
& . 39.9-42.3' dark gray shale highly weathered .
: .5' missing from 28,2'-38.2'
10.0] 42,3-47.7' L.S.-weathered; brown gray; vugs; some run was recovered {n next run
NW thin shale partings~few fractures '
45,
47.7
i T8 47.7°
- 50
-55-
-60-
b 5 =
=70
ORILLING METHOD __NX Wireline /4k" Hollow-Stemmed Augers GROUNDWATER LEVELS
DATE DRILLED 6/9-10/87 Encountered at — teet
ORILLED BY C. Hebel Hours after complet!on ——— foot
LOGGED BY I. Fuhrhop - — 7 stter completion ——— . teot
PIEZOMETER . Yes v e ot .
‘Wi, SERIAL #. N/A — l_ or completion —ee——- oot
GEOLOGIST'S SIGNATURE




GEOLOGIC LOG FOR BORING NO. __tw201

JOHN MATHES & ASSOCIATES, INC., PAGE—1_OF_L_

PROJECT ___Rose Chemical

DATE 6-24-87 : PROJECT NO. 12872864

JMA CONTRACT NO. _NA

LOCATION _Mest of south Wacehouse __ L.S. ELEV, __95.2'

- SAMPLE
- = >
o -1 5 { K
Zlalzs) &3 - SAMPLE DESCRIPTIONS Q pj REMARKS
a | Zju=] > {0 —— -
(7] = ; - 3 .-
Q <z = -
0.0-13.2'-No Samples-drilled w/augers & centerplug.
See TBI/SB2S for geologic description.
L. 8
o 1 0 =
13.2'-Auger refusal
T08 @ 13.2°
-2 0
~2 5~
30~
~3 S

ORILLING METHOO __54" Hollow Stemmed Augers

GROUNDWATER LEVELS

Encountered at

Hours after completion

DATE DRILLED 6-24-87

ORILLED BY C, Hebel

LOGGED BY T. Fuhrhop _
PIEZOMETER Yes

Wi SERIAL # N/A —_—

GEOLOGIST'S SIGNATURE

¥  atter completion

7  atter completion

feet
feet
foeot
feat




PAGE OF__1 __
JOHN MATHES & ASSOCIATES INC.
GEOLOGIC LOG FOR BORING NO. MW202
DATE §-27-87 PROJECT NO. __ 12872884
PROJECT ____ Rose Chemicgal : JMA CONTRACT NO. N/A
LOCATION _¥est of Main Warehouse i L.S. ELEV, _106,1
- SAMPLE
Sl 2 =
Z|alzz| &% SAMPLE DESCRIPTIONS Q p| REMARKS
AHE
Q 2 l|E (7]
- 3
Drilled w/augers & centerplug; No samples taken;
See TB2/SB17 log for geologic description.
e § o)
~10-
15
=20+ Ayger refusal @ 20.5'
T08 @ 20.5°
—zs-
=30~
3 5
ORILLING METHOD __ %" Hollow Stemmed Augers GROUNOWATER LEVELS
DATE DRILLEOD 6:27-87 Encountersd at — teet
ORILLED 8Y C, tepal i Hours after completion e foeot
LOGGED 8Y 1; Fuhrhop — —_— 7 atter completion e feet
PIEZOMETER es
Wi SERIAL #. . NJA _.. v ."ér_ eompletlocf +_Ioot
GEOLOGIST'S SIGNATURE




GEOLOGIST'S SIGNATURE

PAGE ___OF ______
JOHN MATHES & ASSOC!ATES INC.
GEOLOGIC LOG FOR BORING NO. M¥-203
DATE 6-25-87 _ PROJECT NO. __ 12872844
PROJECT ___Rose Chemical i ' JMA CONTRACT NO. __NaA
LOCATION _South of Stormwater Retention Pond L.S. ELEV. _89.1°'.
- SAMPLE
= |2 z
Zlalzz] &3 SAMPLE DESCRIPTIONS lQpl REMARKS
o | Xjuw=}l >» |O= .
w || = o
aljzi=z u
- «
0-18.8' drilled w/augers & centerplug. No samples
taken. See TB3/SB20 for geologic description.
e §
Driller's Note: o
11.5'-more difficult drilling-TOR-fractured
L.5. ?
14,0' top of shale; Cutting very slow @ 19.0';
Decided to set well,
pae 1 O =
108 9 18.8°
o2 0=
2 8-
30
Y=
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